
ZUil 


l^a ^yh jggjiij 


-^r linn ill clSSIIg BIMpjLUl^ 


.C00RDINATE5 SYSTEM Gllj'IX]lll plnj ♦ 


.DIGITALTWIN ^nrijll plgUI ♦ 
^ nnan JLnrlll ajbl blnJ ♦ 


10/2019 




BIMARABIA 
ISSN :2571-466X 




2 


s- 

Lrfb' 


tSgjbiflJI 


!^Uk^*il tlTJUl j 07 

kuU-i J oblT (BIM) 14 

.to1»Uuj*i!l *b>-l ^aUi.1 J Ailkil 

DIGITAL TWIN ^i ^i 21 

COORDINATES oUIju-)Ii 29 

CLjSjjJI J 

?<ta^a JU£^! OjL! lill 33 

J j~*uM JjUl ^^JLJl jCjLl ^badl 45 

Jlydl JlujJjZ' 

^l-b^l J 4jj»U>- BIM ^Jl j>* 49 

J^V'j 


J 


BIM 

arabia 


tSgjtmJI 

I—«*J' /*—H 


Eagle Street by Cox Rayner Architects : U*>LJi i jy p 
is an example of BIM efficiency ARUP architects 



Foursquare 

'Ha^ Now' Ctwckim 


Resel 


















3 


s- 

Lrfb' 




p 111 n j n r 




QDiluL) ( 3 gzi 3 



d^j PlP 


^jlSjJl QDJD 


J-Q£ c&LP 


HMarabia 

n nO flO q 




pLaJI jjodJI 


pjJLuj jnr 


UjIjI /ijlj (jjuuLugi) 

j nn 

^ajLmUI jjaoJI 

•>n~)1 Ujgjjj 

ojULJLAJULJIg oj 1 djJ 1 dujaii) OljglSD 
cbjgn, 

(_gjLujJjJI g plsJI (.dIjjjjjJI 

qdjJLuj ( 5gm 

nij lnon nnn i^ n 

JOjjJI 

^gjLjj.iiUI (jjji) 

t^lSj cmj3 

nij lnon nnn i^ n 
(bjguj 

pjJjJlJI DJX (jJJ 
cbjlnao ojujiii) j min ln 
j nn 

dspljoJI tgjjo 

Jlajj pljD 

QJUUjjJI QJLUaift-D 
Cbjguj 























BIMJl (j-D (j nrvSTn jjuaJg ulzul jSp Lyljl p,y 
(jjjaJl (^qhnll cIjjiJ ^jJogJl qdIS (Jjd (jgpqhTn ojui iDjlui) 

DlDlbJlg OUjlS-DiJl) (jDg^iil ojijpj'g o-)jaJl /jianJlg (juni&nJI j s nnl l i( jUjujiJI cUj :UUUl)j 
( jjjDU ongD o-jjD pDp (jjgSJg nnj^H" n^ll l (jjjg ^JI oaDjIJl ulSpg uUdIjdJI olaDlg qjlLddJI 

uljiill JoLyg 


pjjiJl ^ljJUdJJ QDJDlgJI fin glonl l /n nn'i q QjyjDJL) nnmiQl l pgiaJlg (jgioJl QlSlgo :LiL)gj 
(jixDiDoJl Dloolg (jjnhnll ojidj (jiiJLDJI QjujDiQjl uiLb olaolg clguu dd ^JLc (PjaJl jjjjlnnJlg 

.qjlJLolsdJI ojjiJl uLdjdI ojidj 


clojdd (PJdJI (jbgJl jid (jinjjlnnJlg (jiiDliJI oddUlld ^JI ojolinJl cODp :ojoUnJI ldIdDI 
djIqdJI pLb-6 ^.6 ojSJQnJI OliDQinJl ddIS cLLUI DlogJLao opDnj Jp on IYi> n11 jhill Dljpg 
tQiinJlg qjlLqUI .olpjDnll pp'clnS Jijuidj dIjdIJI oddLuid jid DLJd plj oi iiiiTllg oiUDi^JI 
DIddLldI .pilpTll Djddj JiId Jd gl oiJLmjuiUlg qjjIdiJI t ninihiT)l ppljDD jjjDJ DlnhinJI 
DIodd \DIdjdd jjqh'i (j nSp hn) Id£) .J S S qcUjdJI ^ii plDD.uuJiJI Dllgry ldjjdUI ^JjylgiiJI 
ODbj ^qcLljqJI ^.6 pjjjiiDI Jiloi ^ii ^gpljljjuj Inn qjlIdj qjuj ql Dlinin iUr jUn Jn plhnll IdS 
.cLuujiJI plhnj' JjlIdIdJI QpUJI piijg (jDgAjl pjliJI ^ii Dlnhinll qd£)Luid 


/ BIMarabia 
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doaimJI 


JzujllJI ojlimllg jgjosiJl \d ^JLc JgioJlg pgioJl llu ^i) ojlnoJl VV 
^ Qisi) pgj ^jbg (jPjlJl oifl) ^JLc qjIjuliJ nin jUjLUiJl pjjlIJ (jjgnJl 


*>Ljb-^4j Ajj^xJl wLu>- coL>eJJ LiL^ 
I Oj-Lj^x-AjU\;jj-& 3 jj 2 j (j-*-*-sXJl jj-J 

c—3 LLlylJJ I l - >-ojiJ I j.^ ^-^.o. xl I 01 

c^ijilj eJijLkjJl j3*}L) JlSCj^lj 
4 -*-*jJL U^-&LLi Jl 5" tj 

o3jL>jj LljJl jUl>-Ij ajLJ^jJI L 

.aUJjJI ajj-U^JI (j\jlji!l y 

^ c^w^LxSij ^Uewwb'yij jl 4 ~i 

.CjLwwO^yi J-^^ ^J»>t^wwj.l ^jWS-sjLfi-^ 

LLoL JxJL UwUp ^wvJ^Jl 01 

U5o Lotii> JjoL) «4 j^>- ^jLotilj 

or L» Churchill Jojo J^L 

«LuS"L^ LdSLxJ LuS"L*-4 Jl>swOo 

aJLL| Js^S-s-vO ltaCs>” ^wOwy^il J\P (j^3—JL 

. L .. /? C- 4-1^>k-s 3 4-sS""L--J 4-v-t-*02-J! J 4-s>“ IjLl 


Jjjil! Jj 


.Ui-wwwi ^jJ! ^Li vU,4j V 

Ul^-^L O^) LoJ I » ^>tX9 j-«-v>-- (_£j Loti! (JJ-AJ 

** f 
L^ C^- gr* lH UjLo 

^LojS^/l cj aJLpj) jj-JLbj l)L-J' 3I OlJ^j 
.... ^pLj>-^ 1 Ju^ljxJl J,| <£yj *Jl L^j 
(3 ojLoJl jj-^j Ol^ 4 iu 0! LLp 0! 
L-ijUb (jlj A-oLb'yi 0 jLl2jL| jJ 2 ^ aSJ>- 
» 4-LLJ!j OLb'yi JowLo o^LoJl OL 

;L?Lij <3 pLJl l)L->-| c_-ob IJLj 

jPj ^I jL>!j aJ-o^j 4Xj*>L^j ^LlJI ojS 
^Ip oLL^I l)Ij c4-ij4-! oLil ^j^os-tij 
C(3jLL| ^jLp . bLj? (j^jl 

t Raskin jCi; <3 <.b- L. 

Iajl_>- J^Xj <1)1 

jbj Sib J5y LL 0! ^ouil 
4jLC l)j^JJ aJjjL> ojfciJ j^xj jL>- ^LxaIj 
.2Lolill JU-SU <yU (^jLoLl J>c-Jl 

Lj -4 oLjjJl ^jjJ L)j^J L>-s 4 : C 4 -oojIil 
cju^'yi ^jjpjLxj ^j LoLu-4j 


js>- 4-pLl? l)jJ-L>- jjl J-LP OjLoJlj 


apLv^JI oLa : jjjJL- (jjl JjjL $.LJ! 

(3 Lg-^Jilj (^j-UoL-l L)ljOw*J! ^JLl? JjI 

ljL-Lx>-! OL-j'yi L (j^Li*! 
jJJSj 4 jjXjc 4 jl (jSwJlS^ 4 jLL 
. 4-»-s>> L-4 4-o Llo | c -L L>> !j x lj-4 ^ I J>tX—s> L 

I J ^ 

Jo OjU)! j»! J*j Jo ji j jJp ojLoJlj 

.4jLL>-| j! 4 UIJ j^-C L^jJl j-i)! 
aL^ j\p 4->-j) ^wwvjj L)! ^Lsji) jSJ*. 

jLxJ (jJ- j>sL L)! jL-^>j-<JJ jSJcj 
IjSJfij cLL>e-v» c—uSsj l)I jPLJJIj 

iSjoi ^c-vJ ji ^xu L)l jSO: L)Li J5" 

3 OjbLl OjSo J 4ijJu Jjp (j^LSl 
J^j^- 4j ijSsx^: 'yi jSicj . *y ^i 4 X*jL« 

— jjpj ji <jL*Jlj — L^jLoti! jSJ 

L>w>c—wvU -4 jsP j! I>c-v-s 3 (^^L s -4 w\-s-sXo LJlp 

A-ot-wU) I 4U-JI 4 Jj>- (^ J I (j\-sU-J I ^- 4 

®U Cr 4 j “'b - hj'J' U Jfc 

jlJ-l (3 cjjjLJl j^ 
j-LL^Jj aL>-L 4->-j)L l) jytLsJ V jN> 4-i 






jgjUgnJI 

35 /lijj ddlsJI LjljjI pjj 




Oiwb j 


o ry 




L j^ Ij_JI o L*»**^- 
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clSaJI q pjjJI 

I, Hlhn 'ill 


• • 



Jjugj jjuojDilb ^juogjJl (JJlujjJI ljJdLd t 2017 pl£ jiniin) Jjd JglJl 

•• •• 

^d / 14 J pgj Jgl djJLjJ 1 clo31 pinp Jd (jjogjJl oilbll Jd opgnpp 

•• •• 

JSJg diiDgjJ hfiti jjlljl) t JjnjuuLLnJl g£> (^xlifooiH clSnJl»:Jlb cmjjnnJl 
pnDl pJlnJl pSlD pinui) JbuUI ua a3lnJI pjjQj Jng clonp qjjii) ill 


Nicholas Berggren ^jS/i j ^S/i ^JUi <jjjiS/i ijjii ^J\ jkk^i ^isjJi» 

2018 j and Nathan Gardens 

ilg]g>- ^^ki sJj-Ui 2017 ^Ip j 4ji A~u*ki » Global Times jjct JLjL>-» AjL>t-y2 Oj53 ij 

Od ljI APji! Aj^jL-l c^^L ky2*y 1 ,150)1 c3 OLLp aJjw\J| A->-^<0? 

gid ijLjidkc 1 .2030 ^ip jOL° 150 ^31 ^pLJg*,^*^ 1 ,i50)i (3 ja^)i 

^pLJs^'yi ,l50)lj oLjjjjJl Jl^- 01 c^-L^Lll ^l*Jl jy^y j^-lj! (3 j^W^ jJj-2j 3 «JVl3,ckcilZlC» 

,jii*Ji 3 ^-OLsJi cijiJi ^3* c^) c2030 ^ip L)jO« S00 

,150)! 01 cjwp- c^LL^Ol JOaJj ^jLiOL jj-^J! a 5JOJ ojJL)! ^pL-k^V 1 ,150)! j*k! J^)^^ L)l 

,LJl ^iLiS o^O^ Artificial Intelligence and machine learning aJ^! ^jLjj ^Lkk^i 

^jjJlLI ,Jj ajOSOJL LOjj JOlj ojijJI j^j 2 Aj*y a»^ jjOl ol5jiJl 3 LLjIj ^-k jjL>- Jju ^ 00/1 j*k! 

.a^LJJ aJj>j^ 3 3 ^ 


















o*LL xS^NIj c jsSsjsJI ^Lp 4jjjJ c4_L_p 3-Sj^j (^cjoJl Jji*jl SlSV ^Lp SJ^I ojJj jj& i^pbj^jo^yi $,LSjJI 

0 I L—^ L_*a*<S^I j C I J yd I C S—4J-U U-1 O *A ^ jJ I jj L /JI J^w»J . 4 j2j L«J I ^mSj L>U I ® J L&zwU Ij 

COtA-fl^Ll A^^\jj}\ immJ lj j]^2jSS C»^ljLo| C—l^VS-^S^i clj*A-fl^pl Li* l j_Ol*J I ^—4 U ^ .C ^LcA]| A^PI lj CPj-U U-l 

j 4jLL*L| (3 APyo* ^jj» OjdSsJl 4jLob“j ^%-PjJLj CcfJJi £^J . OjuS^ GjWP ^r jL All (^-jJ ^Lp 4jj Jjjj 4jLj2^/L 
0 U 4 LL) 4^Lo2j JjJjCj Lc u? jQ>- (^CjoJl JJLsJl 4 j jj_a 0 IjL^- 4XpLU-uIj ^c^ljjj (^l Jj>-jj*y l)^LJ 4jI <JU UjjiO 

. 4 J ^j^jxxll LL aJLaUI U«jJl ol>Uo^ll ^LLxJ jJ! 

Jl Jl 

juI 4jl 2j*yi jJj _k^j cML j 151*220 4J jLJj t Machine Learning afti ^JLj 
^L gll {.bl Jp ojili ^v^xl U>l 5 u>l i^~»I^Ll a^jj Jp Uilill (AL) ^Uk^V' {.ISjJI jJlp ^ SixU' 
j! Lg_^u>-^j 3 L^/UJl Ji>-jjJ! Xwoij LgJLU-j L^jjJ ^xLl oJLJl ^s ^Uxp^Ij LgL| sJjSjLl j^lj^! jUlj 
3 Arthur Samuel ^pLJ2o^/! ^LSJjJI jjIj jUL ^g-L as ^J^/l j3*j 0! ^l jLioj .LLc 4 -v^ju 
^Ip j^joO 0! aJLL! 0wU 3 I L)L jSjJJ ^jJjL! cIBJVl oju^- Juo-p 3 LLj 1959 0 

3 !Jj>- *^Lluo (^cjoJl jO-^Jl jjJ OjSs^ cLgo AjjLLLI ^Lg-Llj j-Jj^! i^Jji LU^ LgL| 4 -L-jL! oLLJl JJoJ 

. l3LLLI 4j l3 

^xj oUjjlj^j oLjki jLoi JjLo jj j->- o^ JU j^ (Deep Learning) j^i ^JuUl jl jjuJi ^JUUl 
$.ISjJ! ^jIp JjLs ^jJ! ^j-LJl ^jji J^>-! j coLo'yi 3 UooJl L^LLl olS^U j^jji? ^jp Lg-^-axj jJjcS 0 ! 4J^ 
3j>j^ J 2 U 0 ! ^LLJ jLO| ^Ip ^juotxLl jJocJl oL-l jj qju* jjy c^j5/l jJocJl ^jJLp ^jji J^v. c^LLo^l 

. ^JajO jsPj aJ^_>- O jj>cO ^ IJJO L 4^0-cO 5 O L Lo 4Pj_<j^- JJj>0 o 1.0j>e_xLl 4 J Ip 


Early artificial inteLUgence 
stirs excitement. 



1950 r s 


1960 s 


1970 T s 



19S0s 


1990s 


2000s 


2010's 


I I 

Image Credit: NVIDIA 


oLjj* ^LJLSL u^j^Ij ^ljJJl *bl ^&Lj 2 j 01 opLLoI ^jJ! 0UJ2JI JLa c^jj^l L^-L 

o^ olSj^- c^gUl ^j^^oJl ^ I4 ^LJl ^jpLJ o^I JSjlJI ^LLoI jJ! iojaJj 0LLJ2JI oJ ^j ciba^ 

. 4jj jJl 4j LSsJlj Oj-oJl jip u3yjl jip 4 jj Jjj c-Oj-uLL-1 

frbSl (jO' L^' S**Al *->kA' Ji (AI) ^UWVl c-LSjJI ^lk^ jOb cojjUJl kol 

.U»o.^r ^jjJl oL»jU«l ^l bUol ' g ■ - ai 4 ' L&ku. jjilj ^Lj' 
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:^Jlp (j ^ISjJI 

liLu li oJLa Ja*j 

.o$,LiS* I oLL>-| I JSJjo $,*)U*Jl o*}LSjjc« ^^LL-^'S1 $,ISjJI 3joUl objjjj ^Jj>cc*o 

4*«^bI o—jbbbl a^LLI cpL®j-L 1I J»L>c-J 4 j j^o j->t-v»«-vj ^^p LL*SI 5,lSjJl ^- Lp Oj-^oLJ! 

. aJjJj^-I 


.J^yaJj^JC*-<>Jj OwULlil CoH-P LLl^l UjjjLLJl ^t-aljdJ AX-CL* CoLy^jJ ^J-Sj 4-s-y2j^jl CjIS^ /jSL-C 

L>-jJjj^jJl ^jLp oJ>I j-A Lclo . \qa$ A^pLL-y^'yI cjLLy-^Jlj (J*Sl oL*o*Sl ^Loj ^J-p j^sjsj *S ^pLLlq?*SI ^ISjJIj 
ciLJSj (jj-JLJl JJbJl jsS^^I ap j aSJj ^Lgil JwoLx) Lg-L-p -LLclj (jjJLJl JJL?Jl olS"U Jl c3j-^j ^JJl 

JJLjJI c3j-^ aSjj apj-^o oLJbJl aJIjIj JSLlLI Jl>- ^Lp SjJ^Llj jl^-aJl JL^-lj ^Lu-^'Slj JU>cJl ^Lp ojJJL il J*}L>- 

jjc> ^^Lls-^'Si ^isjJi Jj^ o^ ^ycw*o *y ajI uq?,* c(Jon ? 1955) «lsS o*ST ^j-s^ LcJcaj jj-p«<j^u-Ji 

^jjL i ^ Lp I JjiJI oJ-pL^ J>-1 ^pLL-y^l ^ISjJI ^J-p j L^co ^-JI J-^-^^j L^-S^ jCj»«-vJI Jj^Jl 

.tj-OJj j £I ojo>t-s-y^l JlL (j JUp^I 



■• It is self-learning 
■• Itassumes 
■• Itadapts 

* It predicts 

-• It finds typical and untypical patterns 

* It analyses and suggests the most 
valuable decisions for the user 


deep learning 


prediotive analytics 


machine Fearning 


translation 


classification & clustering 

information extraction 

speech to text 

text to speech 


> 


natural language 
processinq (MLP) 



image recQpnifion 


machine vision 


> 


speech 

Artificial Intelligence 


(Al) 

L — — --y 

planning, scheduling & 
optimization 


robotics 

</ 

vislon 

/ 


«^SL OjSJj jLgjL-l 4 j>-L^ (^jJI L»» 
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CA-Lot-* AjLAzj j! A-SJjJ ^jA j&\ obLJl JvLJj JjjIiJl j\Sk0l ^Jp OjJJ iJlj ^jJjCo ^pLLv?^I $.ISjJI l)| 

c^lUJl ^Jp jL^v^J jO! OLo^/L 4^l 0! L^l aJLp oLjjjjJl jp IJ-v^ ^JjO j\b^pH\ ^ISjJ! jl ^ j^ijJl ^Jpj 
L k aLc^: Lc • JSko AjjJLJl oLLllj oljJLJl jjjxj J} o&J-gj aJI .joJl J^- Jp^ L)l Jl oj^j ^ aJI 

.JLp^I Jj-v^l j^ 

AO-ejJl aoJI ^jjLo ajLLSsj L? ^LW^II ^lSJlU LLj 0UL2J 10 jOLO aJI Jl oLoIoj^-^I jOJj 

.50% Ji, Joj <^vOj si^L^Ji 

^ ^hW^I .iTJiJl 

<OjoJl jl (jjJO pLLU^ aS1l> ^^^01 Jo JL-WI jLOj ^v-^qLJ VjJL- Jjj 01 ^^Lkoo^! ^ISjJJ jjSlc 
JL-O o&LuxSl ajSo LT c^jjOll ^Lg-^ aJjJj>- ojLp|j oLjjjLoLI JlO o>ljj jjSJc Lo^l^JLSI Jzju j^j 

j j-4»-J I ^-*v-o 2 j ^3 j^ p LW> ^ I £■ ISLJI ^ I j>c-*-v-v> I ^J ^S-C^ LS" c ^ ^ -v-o j L> Ij Jlq ? ^ I Jjl^"1 a-v-vi j ^j c-^j L^j Ix-0 JjI>- 

.jSjLslD LLlka jLL lj 

Artificial Intelligence ^Lk^l ^ISjJi sapLo ^jLkl ~*,ki» oij^ yJ JL. 3 
oJLi Jan Cudzi Kacper Radziszewski juSL c » Aided Architectural Design 

4J L-v*-4 L IVV 4jj J L 01 C_pLjjjljO"! j! j[ J0v--0 C |‘%~v-4>-v^0 I (jS-«-v/>>cO £.IS"jJl ^ J -P 4-^0 L OPLjjjlj>" J-OlL A-fl-L^ - 

. aJj jL ojvi o Lolj^ o <j£jL*JJ jv^^oJl 3 jLLvLj 01 CryLL 4 c<<^ujLLl (jw> Jjl^OIj ju-oilj jC LiJl 

JvSsLl Jo ^Li! (j^jL jp o^SoLl ^Jp ju^,^Lt jpL 0! ^jSJc AjjjkJl oLjjljLl jl jjl?>-*L 

oljil jL>- 1 j ^LAl 

^jjjj cdLL! ^pwwv-v# .o^^s-Ll ^^ ./o a 11 J>-J/o A-vSOJl AjjjLOI opLjjjljjL'! ^-4 ojL! a-v^^-OI ^j-^-^sj L^j 

Ajjlji-I aj>-Ij]!j LL^Ij 4ilk! $.bL lLjLI oLLJlj ^SLOl j*LL KIETABUILD L«jj!jj>- 

H JLjp jt-L aJI cdJJS Jl^^Ij .LLoAl LM JjO jjL>o j! ^Jj oljL>- $.!jA! <bj>-j 

. LiSsxJl 4-Jbi ^Jp LLLIj oLL-1 ojj^ oLiiJ a>JJ LlSsJl 

jJJs oJjj LSoj .JlO 0L ^ojo ajwL jLp^/1 3 LlSsxJlj A>-Jilj ^loo^l ll>- L>-L ^jOl oLoJl 

. ^pL Lp*y 1 ^LSjlS! oJ-pLj* O L, »V j ^ ? *J 1 

jvISsxJ 01 OjSsj Jl *v^2-v-v^^^J ^v^J |^ - v - 0-v^J ^(jOvxJl JfiL&JX** Oo Ij I i^JlJ C_J^jP! ^ ^ L® J-v^J OL^JP j><^ ^p 1 

4x>-L^« Sj^* d oi oijjj! :0jL"yi sin ^t-^Ljjj EIEIC ^3^ 3 ls" aJ Jjijj opj-oOJ-! ^ lLLLi 3 

^LjVIj (jjLxl! ^v-o>ox)l opj-^Li ^ji 3b^ J^i^ dj cAjjjjjjSjJ jv^ojo jo* 200 ll ^Jp 

. O-0 loj 1x01 jj® J I^“ -I^ I ^^J-Cj AXvOJ ^jJ y2J JyQ £L 1^-0 I^Jw®jj.^.^s] 1 J 

ojj /jp Jliil lL^-IjS <cuij IjLf Jjk aij aJL jjko (^OJl ^Lkv^^l ^ISjJI JL-^-j LoJ ? l^L OjSJ 
Jov*i ^pLLo*y 1 ^ISjJ! OLo^I jjk L»op Jlii! ^gjj L^Jjp jjk OjSJ^j axjLS^ Ov^j ^jp LL^- o^-L 

. JoljOl (3 (Jj L J »Ax-C I^-»-wvj2j /%^Q> v/2 ) O^IpL ^Jj2 -v-v-u C^l>- c 0 L-mJ I (Jp J-v^-^-v-^ L^-v-vvJ2J l ^ Ip ^L^>-P'*y! jj® 

^L! V» ^^2j0l 3 Jpo jJ ^Lko^l ^ISjlS! oi jLxj jj^I aSJp ^ Patrick Hebron oiToj 
«.L^L>-j cjLO! J^- J^: 01 (jS^* ^Lk^^l ^ISjlS! 01 A>c-vk! (j-* (»•^1 UlA 
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wLjkill <3 plSoJl 

^UtUl Xtj*j\j oULk j droilCS Jlj otjjjjiJ 
/y»j oyU ^ijlb aJLUjj BIM Jl U-l j jl 

jruii ^ cJiui ^ yuk^i ^lsjJi j^>- 

jy j^yI jjj LoJ .OwiL 01 ^jJl <U>-Ull 

^pUy2 £.ISS O^U^jj j>- OiU&^ 4 JL«»Ij^^ ^SSjJ*lj Jl^jJI 
Uk UoJJ-l JuLk oLLJl SjLLjl^j jjoJl 4 jJ-LjL 
yJJl JUsJl JjwUj 4iyc*j jj-ykl JJ^- ^jjSk 
oL>-UJl 4 j*jU ^jSJcj c4-^^UJl olijJ>- OjLj^J 
.o^UU lAjoj J^ JUsJl Jjtoo ^jl>- LgU"L«l 4jJstl 

JJuux)! J t kjJl 

jvU>Ulj 4 jUkl JUpI ojLIj UULlj ^Ul ijU jSU 
y» ^jJ JSuo 4ilk!l jJjSj uUTSl (j 

.^ukuyi ^irjji ju>- 


^iwyi „1501) i^\ 4^-jJl 

Sjjo L^y>"i iki yyi (3 cUjjkl c^yUk>*yi s-ISjJI OLI Jj>- y ULJl Xo*J ojjo UjU UUU 0jL| ^li 

o^yi ji jUo *y ojjs ou jjui c«4jLg-ji (3 j-v 2 xo y» o^i» *Jjk oy»uii ouo*y oupj 

(^JJl JsjLf y* jUI ^Uk^l ^LSjJI 4i>Uo (^JJl jkLl 01» !ojjk>- 4jLk>- (3 UUL* Jjkj cjUkl 

. ^^UL^-^vJI LjjS^ ^lSkvo 

j .4^uJ' j^-u JIp yUk^l ^LSjJI ojji y> UjL oji Jo Stephen Hawking Jo ^ljo>- jk>-J 

jo .«lsluUi ^j-ooUi $„U| 4jisku ^ukuu ^isLJJi jjjkr oi» ij^uJi yLjki jSS c2014 ^u uj >-1 ulu 

. ^k^cjxLl 4.gkil ^U jjjU J^UO>> 4JjcS I jUloI 01 4j| 


^pUk^i iii» :MetaMed Research j ^^UJ' y^j-* U ^Michael Vassar Jiij 

,j4^' o! asjii toiis' jJ>- jji jLo*yi ja jjipf artificial general intelligence fu 

.«la>- j^k oSj (3 <jSyU 


.4j ykl 4->U^» (3 UjSj ^ jlS y^Lko'yi ^ISjJU oJUll jU UoUl 01 cyJUl ^U^I (3 JS^I L5^ '•^UljJl Or^J 
wLg^o» ^JJLs cUiU>-l 4>-jll c^y'Uky^'yi ^ISjLI jj jk OUk JLpjjiJl OwU y2*j 4 pU> (3 ^-JUS ^j-g->- UiL>- JUoj 
Jjf Institute of Electrical and Electronics Engineers oLj/SJ') i !j ^b^SJi 

. ^a>c *,,£? iI oUVl (3 QjOjJ)-kl»l 4>-jj 01 J*jj As^>-yil lS^ULI Of^ 0^y^» 


cdJJi j! AiUjVV .«jjOJ! ^k-i *Ui ajISJl ^Uk^! *isjD! ^^"» :Stephen Hawking Jjjj 

,o!jk>- 4 j! oLj^J-! iU! J^i jlaJl .IgixlJ LL« L^-jJjRxJ! j s.L*'*yi jk'! jli 

Google,Amazon, Microsoft, Jl* s^uSJi L>-jJjRji oisjj ^ ^LLJij jjx^LJi JkJL fju Jkj 
.LjujU j-Jj llj^J Lik! LS pUk^*yi *isjDi jLk oLiL: IBM <. Facebook 








12 


u 


^Ji ^J-p f L^I j^- ^JJiUl oU cdiJi £-»j cIJjJl^ 4-LSs-OJ ^pLk^*yI $,ISjJI ^U OLjk j^jkSl JljL» 

. (JUj 



jgjb ^jUj co^yi^i jjjjji (j (^j Lk 
^ISjUI ^ik>- l3j>- Jw>-jj c^LJl oIpLl^ 

La3J ? ^j-JLUI L-3J-v» cU^y I . ^pLkygV I 

^v^Jl ^jkl iut c Eleni Vasilaki J 

3 k&jjLl |jj& jU c jJwvjLJl 4*-«L£ kj— v>LL| 
01 J/r ^j^J C^Jlkil 4 jL£ 3 » .LU^ JLP 

*y cjJjcj oi ^Lk^i ^isuui 

^ISjUI <^-Jlj>- oL>ti jjjccu^ \J\ La>- oJJJ 
JlS^LJI LJLp Ory^o 4JI k-k* c<<LijJjj 3/kJI 
cJwuL° J^-Lu oLcJjJl oJj^ ^Jj>eJC*U LJI i'jA 
^oljjl c^Lkk^l ^lTJJlj J^l jJLcJl» 

JjU c4iil> jl 4>s-c>s-v^ Sk^k Lg^lJ->cU 

LgUa>cU 3 UI ^k^kl Ul cj>“T 

.^> Lg^»osj v_*JL^*yi cLXj£ ol v_*5s 


Elon Musk 

@elonnnusk 


If you're not concerned about Al safety, you should be. Vastly 
more risk than North Korea. 

3:29 AM-Aug 12. 2017 

Q 2 ; 425 t“L 13,931 Q 38,364 


plSjJLi ^ySLJ^l 

Mark Zuckerberg, Bill ji^ 
Gates, Amit Ray and Ray 
ja l^SG* 3J1 SjLl^i 01 Kurzweil 
^y>tilj jjj-v^SsJl ^Lpj j\-g-jJl I ^JlSJl Jjt-j caJ Juckl ^S^I ^j-4 j^So j>SU 0 jSk^> ^Lkktfl $,ISjJI 
oJlTlilk» :Jlij cLjk 01 ^Lkk^l *lsjUU jSU ajL ^ 3JI SJbjUl olj^Sll ^ Ray Kurzweil 
cJ^iI 3 J 1 ^ .LJjk C-^>- CJJ>jJl 3 j ^kJJ 4 -kw jj 4 jiJjJl LJ Ojij jLJli CjjJj>- li L>-*)k L>jJj-Skl 
«cjv3jJl eJJi 3 UjJj-UjJI oji jj^ Ju5"LJL oJJi OlSj Cj42j>k Ojk* 50 LjLJI LiLJl 


*isk» ^LT 3 j c^Lkk^i ^isjUJ ^ujjjJIj 2LjL£^i uij4-i JLp jS^ 01 Amit Ray ^ oU jjxSjJi 
coljLkl ^J-p $,LUlj ^ojckl jktU 4-k*j Jk-U j-^ ^LWVI ^ISjJI 01» :Jli «A.I 5.0 |**>j 3jU ^pLkk 
cajjU-I oL>jjj-SkIj ^Lk^l ^ISjUU aj^j^p j^pS' 3 J^-aJ Ll dlOj ^J-p 05fl a-j-031 0L cU ^Lp 
.oLLLJI fi jUj ^Lk^l ^ISjJI oJlpUj: oLUilj ^^\ jj>&UI eJo*j ^Ip 4j/kJl LL cj>-T j-uc^ J-pj 

0wU ja>cu 4 -uLs ^3 lu c^^o jr j-A c-UjUi oii c^Lkuyi $,lsjjj ^jkki j-Ui iwk jk 3j 

JlX-« C^jLw^jUI ^pLxUJ ^j- 4 oJ-k« $,J>-I Jjjk jlP C^pLk^^l £,LSjJl J Jj>cU 0 $,LU cO^^* • ^JjUUl JjljJ^I 

. «jvkUl Okjjlj->- 3 ^jJlj L--U-I 

olSj .^Lkk^l pISjUI Ju*Lk U c Mark Zuckerberc«iij^J» ^oJ gjjkdl ^kjl Jli 

cLL>- ^_g-k 4 jI .^LUJl 4 jU oLjjk OjJkc^ ^jJI (jk^ljl ^LUl ji-^l ^ Ll» :jv^a>-l ^Ip 3 J-P 

.«juS" Jj>- ^Jl Jjj-^» jk Jut3 4 jL JJLpIj 








BJ.Copeland (27-3-2018), «Artifi- 
cial intelligence» 

kris-bondi, «The House That Learns: 
HowAI Makes Smart Homes 
Smarter»\l\ 

COMMON APPLICATIONS OF 
ARTIFICIALINTELLIGENCEIN 
HEALTHCARE», atiosolutions.com 


JiS'yi ^Ip .oj*j jjUJI $.15jJI jl) ^-jJjx^xJ! ^yixJl jU d>Lj 

^Lp j jjj- ^JJi Ray Solomonoff ^Lk^i *l5aJl ajl, Ji 
JULoil <3 ajUJU o5jJI JliT ^j^-j ^JIp j^pjJl ^JIp)) : 1967 

l)j5w» ,IJj>- 4jJj>j aJUJ^I J5"luilj jU^I l)! ^j, C^uJj-SJl 

JiS"Lii! oJjI j\^-Ax]l IjUS" $.L5L % yi ^JiL! j^S^ ^Jp l)! U^-l 

. <<L;j^L J-^ 

Python oyjLJl 4jJ ajIJj Juk^l ?? IjjI jif 

^ ^ >< 

ycxs .oUJJl oJl>-!j 4jU ^Lp IjX>- o^<_L ^P'Lis-L^'yi $.15jJ! Li 
:Lgoj oUJJl Lj5j* Jjj>tolj ^t^ljJl oJj^ 4jL5" 

C/C++, Java, Lisp, Prolog, Python 

Ljj>- J^! ^P'LLy^^/l ^ISjUI JL^- L)jXjL 4j*J j»lJ>ol j! jOjJl ^Lp 
.J lk! IwL Jl^LjcJ! (j oLJJl ^j-Lj JoL joJ Ll 

^pLL^*5 I ^ISjUI JiJ 1 Lj55 Jl>- olj-uJ*! JjJjJIj LjJjIj 

documentation Jb i* y 5jl.jlp j^u^. l^„jJ -1 

OOPJi oui LyJu LgUjLU Jjp LguL^Xj ^JX>- 4 -Ls^oj 4-L^* 4jJ —2 

^jlSJl 4^jJl oLJ j! 

Jo jjoJl a- 4 Jl^Lcj jUI oLxSsll JjJjJ! jjjjL 4jJ lLxp Lsj I—3 

3D j Maya j VTK j Python Imaging Library 
*ji£ jJi c5j>-^' oIjjS/i jlSLj Visualization Toolkits 

. 4-uU*Jlj 4aJJjc5sJ^[ I oLvLLl 

0LL2U Ij>- LoL LgJjcJ Lf c 4 jLJJ ^^wj j^>- J 5 sOj I4 s^2j 

.^uwyi f.i5jji 

dJJaSj COjU-v^Jl Lv^-Ul ^cLjUJ £^>lj (^Ju® ^Jp Iv2j! — 2 

.SjuSCl! o^L-s-oo ji! oLk 

* * . * 

LsjI oOj open source jwlL*! 4j>-jxL« 0 DJ 1 ^j-^ joc —3 

. 4j*jIj OJ^ 

. ^pLk^?*5' pLSLxJI 3 4^Jj>oLI 4u»LJ! L)jLL oLx5L ^2*j 

AIMA - 


PyDatalog - 
SimpleAI - 
EasyAI - 
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^ddIoJ LpgJgiSJ /)biiiii)1 
(BIM) cplmJI uloglno 

ajuujpg JblcoJI obls 

^in^il^JUoJl^i) QfllbJl 

.dolnjuuiJI (5olio 30 I 





<L« J_iLl 

SjUjJI QJa./3 ^ * jLuilj SjUjtll jLst C-U'i (J Lc oVl^l tj ^1-Loi.l ^JJaJl Jp •xS'\s]\ LJU>- ^L-ll ^-Uax; 

jJiJlj ilj5^*yij (jJlj-Jl (Jl oUjSJJl cSijJU i" j!IJ g./? j o»«ol oJJijLl ojUjJIj Ul-LoJ.1 

4>^j iU2xS*i/lj SoJl Jp jJIj ^jA ^SJsJl IJJ> Li Js- -LS^IxU ij9*i/l jru ^jPjJl j-Lij j»jkJL>-ljJ 

.OLJ^I 


(j 0*J>-jJ.I ojS" JL- (_j L>L-c UajJ-l LJ JJjijj 5 .L*Jl La- lI ^UaJ -L>-!jX> ^ IJI JiJj')! LJu>-j oi 
4J5 jjJ I 0 J-& ^S^J c 4 ^-q^.q. >sj I aJUjJI j^pOj (_£jjl ^^SjJI ^LLJl ljUfc jii- iJL& olS"^JJiJ ULp 

.aSLLsJI wOL y (3 ojjj <LI JjuUl o^UjJI 3-^U* j*pjJ SbLS"4 _jJj ^JJl jjJ Jlj ^LUJl lU^ ^Jcuj*c6\ ^Lp 


. LgjjU* j*Jk|j <L»|jjU*Jj OjU^Jl ^y^JLA ^Lp L^jjcJl 

.(BIM) 3UII oUjJjc« ^SLc L^jJj^Ssj U-5^ yLl 
. 4U jjiwUl 3UUJ (BIM) 3ULI oUjJjl^ 4 j>-Uc U-jJj^So 4»^jJLj ^ jJl j*»pjJl ^Ip L-i ycJl 
SjUjJI *b! J2-U2J 4 ^jj>tx-wwUl (BIM) 3 W^ oUjJjc 4 ^SLc L>-jJj^Ssj 0^1 ^Lg-^j 3LU>j ^l ^Lp l 3 yUl 

. 4 SLL 2 JI U?UU| ^jj jJ|j adIjjuUI 
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4^i jjo*J*i ojLo-*Ji 1 

^>li-l C-UL>-L*»>"I ^ ^ I 4,/wOwwUl 4»Jj»«wwwil 4»«wOw*Jl L«I c^J'0->tJl l< J Lp OjtJjsJl ^jwwJ ^Lp L */? ■<>.S"*^ 4.««IJ««ww*>^I 

^cJko-^ j-^ ^LUsLl ojUjJI jl 4 UJjo 1I o^UUlj . 4oLLl UL>-Ljj>-I a«sJj ^Jp JwJLll jL>-*yi ojJJL ^UUl Ojo 
^JuJjSj jLw*»P^I *A.>"^I 4»*^JI J—4jJ^>>L ^3L-oJ ^ ^ a > ^./Jo-P 5 * L-**^ ,^^-PI^JI •* -* 11 c_UL» o 2 j i ^lp 

SjLooJl ^*-w*jj . 4»*UUl ^L>c-^J^/lj 3 jlJ| ^Jp JuJtAJlj ^LiJ^I oljJb JuJjJj Ojljilj oljilj 2iSUaJl J*Ugjol 
.^Sljllj SSLLJlj oljll ^»1 J>col o$.U5"jjj^S J^L>- 3LJ (j oJUl aoJI jLU 3-* JuLiJl 5U Jjoil 


4.^ iwLu^^^Li ojL^^Ji ^ Lw^ 

. oLiL c^L^-wJl o *\ j & Lc^ 1 Owixj ajjJLJI L3^Lc® 4-J J-*-'-* , il ojL^Jl 

.^La^j^Jj ooLpJ J*J>- J ^IJCw**w« ^Jp c 4 _««L>> j\p) Jj-<JJ a > cJ»I j\j •tsJl 

. (^UUlj ^o^Jl 3 JJI ^SLL) 4 SLI 2 JI o$,US" 

. 3oj4“l 

.sjLLI 


.VLSJ^I joLJlj olj-JJ jjjjJl SoLpIj ^lJj^tO^yi ooLp| 
.^Lil ei-JLJlj 4-ocJJl jJiJl oliL 
.oJujJ-l oljil J JbdU 3^ JJjJlj 0 Jj>Jl 4 *j^» oljilj oOJj>txil joLuJl ^l JbdU 


. 4-0>t-y2 


4-Jb-lo oLj j^3jj 


4SL2JI UjL ^Ujjil 4Jj-yJ J 4UJ0U 3LU9 ^I/L 2 ^! SjUoJJ ^jJl c- 0Ui .1 oL& *jb\ 4SLUI ^Jp LsUU-lj 

SJjwbo 3W 4 L^ 4 uSii-l /^p OjJ^UwJjj ojjSU JIjjT OjjjUjUI IJj jJL c^oLil Oj-Jl 3^ oLu*.*-Ul 3 

3 jw^>j>cJ.I ^ujUjUI oljol oJLj JLa cUJSL JjjJ JjiJlj sJjU 3 Jjj ^JUjj o'yjJlj ^L>-jJL sUL^- 

o^LcScoL IjIJj jJJI jSiJl ljLoI Oj^jUUJ sUy&c aSLUI J*Ug.xU 3 S^US^jiUUl o^UUl ljj>-jbl ^jjJl 

LL OjjUj Ijj LS^ c (^ULl 4 j U*^^ J-^-wmj £.U I ^3 jil Jj^-L ^jJ -J I j\jlJl l ^ Lp LmjjSj I 4 jjUU*I lj I ojjJ^ 

the) JjUi-l 3LL1 Jloj jji; co: Uj c^LJU (Initial Costs) C6 UjS/l oJlSUl» ^ jU 

.jSuJl ijub (rating systems 


p J i^ 4 .^ i wUw^w^^-Li ULi |<|w«uc 2 j ^ ? J_ 2 ! 

dJJL oLULJj ^ys^p i 'j* (gjuil 4C-UI ^jJ^) LgJp jjkj J^jJ-U gjoit O^L ^Sj£ 4C3 ^JL^- Cw^jIO 
JjjJl 4j^J^ Lcj oJ^UJ Uooll 4oJl oLikxc ^yj^A JjjUj 3LII jvUL UkJl o!jp| ^jUlUl 

! jt-UJl OwU 4 J 0 I JOjj 

.(LEED) ^sJi ^ww< 0 « <y 2 li l^ SSLUl JL4 3 ^UJl) a^jjA^\ ^t-«ljJl ^>- 
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!r (*<j 

.(BREEAM) 5.UJI oU! <L^>ji jvLixJl ^Uaj) ^Uajjj! ^UaxJl 

. (Green star)Jiy_Ai fikJi 
.(CASBEE) ObLJb ol^ajJl 4xjl os-Li^J J«LiJl j^jwUxJl ^Uaj 
.(sjbxJ .1 oyJi o(,L*)/U) Estidama ^OxJi ^UaJ 
(GPRS ^*JI ^i) gy^i' ^Uij 

i 4JUJI jjL^Ij •_®laj&*jl UJl *Jl L&iJjtlj Lgj*)Lx>-l jU^JL ^jjJl jvLixJl ^Jij L&jO-j 

.Sustainable Site ^iax^J .1 ^jli 
.Water Efficiency «Gi s^us'' 

.Energy and Atmosphere y^i Js'Wij AiUaJi 
.Material and Recourses jjUUJj xji.! 
.Indoor Environmental Quality uLMjJi isJi 
[.(Innovation In Design (or Operations (JjuxJi y) ^«01 j ^LAi 

^ .LUxxJl s.LJIj ^.,/»?ll 4 j!J-> j^il caJjJJI i-3jijJflJ Uij j_jJ-^J sJ-i Uix^- ^UaJ J5"y^Jj 

^ili ^JJej 2.. Ui*sll ojj& JS' j jLJJ iLxP*Jlj ^rJUJl oLJJflX^ { ^>S > ^J-il U>-*Jj jLUuJl eJJi Jj<-! 

<_5lJjss*Jl jUL 2 _JlSl*l jS'LJIj l_£Xst>-lji 2 _JL*jJjt* j! jL>Al ^jiLst) j JsjCio ^LUJ oLj^jj 

. JLJI 5j4"L (BIM) jGl oLjist« L>-jJjx^J o_j jicj I Sj>jil 

.(BIM) yLi! oUjl** T-iU OjySC 2- 

z a ? c a a _! 2—1 

(jUfij ^Lp OjOoj OSjJl £-* LjjjJgj ^Tj jj-SJl CuLot^Jl j>-!j! 3 jj-frJflJ' 3 BIM Jl 0j>3 olwb 
4^jyjI ColSjjo cC'Lo-PjC AjjLo^J*! joLxJJ ^-oJjj! J^^-CjJlj JcJLoJcil ^ILp 3 l*^oI<A ^p Oj^xi 2003 ^Ip ^!Lp 
.jLU^i ijiA 3 Ju^j SJbJL>- oUU; £-Lj! JLp Graphisoft —Autodesk —Bentley 

ArchiCAD ^i cJc- 1987 4 >-Lsi ^ Graphisoft iS^ ^U! j* BIM ^ Uio ^L^ Jy 0 LS 3 

4jL>- 0 j j.j jlwO ^Ip 3 J*! oLyC wLJjj 3JUp» 4j! ^Ip ^Lll oLjJj^ 5>-jL jLuool l_3j*jj 

Jl^IjjJIj oLjjlijlj S-Ly^lij 3^1 ^Sl^ ^! 3 *^ £-Lo ^3*1 olS^U ^jp lU!j $.Lj! 

. *tal J^Lllj 4 -co^-co. xjI LLoJl jo<^ o$.LiS^ , aTLJU j-Ltaj c43p ^jjL! 

oLLsJcJI oLl> Jo« L—Ljl oLjSLil jj jLxol Jco-LJ ^jJ! ji lLoJi BIMoLjULi Jouo *j 

oljLx>! $,J>-j oLpLC^I Ju*^J Ov-v^ Co3j-oJ|j 4jJJ cJlj OUvScJlj O^LU^I jJ^jJ i-oLio^! jV-LJlj 

^oLl o$-LS"J3>c3 ^oLJl oJjk ^la>t^A-^! Lota - * . L^co ^j^jL^j ^ap aS^LU «%.L jlj L»-jL^.^!L&toL& 

Ajiix^- 4 ->-jL>- oljjJj? ^3.1 ^Ip jJLU oUjjjL ouvJI 4 p^ 3- jLx>! J*}L>- jJJSj aSLD! 3*}Lgc-j co> 
t-Gw^oj ^« a -> 43-oP” ^J^-Jl OwLa ^j-o. oj . ^j’OlLl J3-I 43^ oU^lj Ju-y^lixJl O^lj LLSj c JjJoLl Jpil JowU-J 

joL*Jl owU lLLp Co>- c^JLUjL-I ^lLJ! 3 4^0^j 3>o j! 4^1 p 4-Jj! oLjSCj o 1 o>-jj ^-^Lp /y» Lo^j ^3*1 
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jj c** A j>^j j a^I Jc. p.1 j^_ll a£j^ AjujIj^ )2 J^Uj 

(Autodesk CFD) BIM Jl 



^gAc. ^gJOLCJudll ^IajujV^J (JJAjlJI 4£j^. 4 juj 1 ' "] J^JuJ 

(Autodesk Vasari) BIM Ji ^ 



(Design builder) BIM Ji jt ^ :4J^> 
002 L , Ui,>1 LjJLuo^j 4_}jl j^Al JU^Vl 4 uuj1jLJ ^jk} Jlj 

4_Jjj££]1 JL^VI a 4K*i cjLul^j J j^_ll a£ j^. <juj! jjj 


CjIc. 1 jill J^Ij SjUyi ^^jujIj^ '3 J^U 

(Dialux) BIM Ji cjL^jj ^l ^Jc 



Autodesk ) BIM Jl LlA_£>jajJ .1^.1 ^^ic. CjiUajJl Jl£uil jialjAalj ^l*Al jIl-q ^^Ac. ^JnJl JjUVi ^jujIjL 

(Ecotect 



(Ease) BIM Jl LjL^uQjJ J^l Jc. LJjjuJl SclA^ CjJ j^jl ^ ak ^ x ")j JJ^J AuujIjJ ;6cJ^Uj 
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^ 4-^0 31 .Jt Lgootu L^J^Ljlj L$>Jol oLop cL£ oLS*}Lpj oLioj ^jULv< 2 >- 
^*-^2lj oUSOlj oL*j*yij 4J\jjJii\ ^jULv^jL-lS^LiojJl oLajJLtil oOp ^JoL o«j-*-*j % }Ljl oLLJl ^jiJ- jL>- 
J-$*xJ I j\-»«2 4 - 0 #J I J j I 4 »^- lj L«^ L-$.^\J I J j I L»>" ^j^^L>c-*«*«sj Ij j^J* 4 j-$-P J^—t-sJ Lr C ^.<s»o> <*^ xJ I j*^ Lp L -4 J^^ J^\J 

. 4 A A A A ■, 'Q A l | ^lLoJI ^LjI L> jv^j>txJlj oLLJl oljij 

j>u- JSCiu .Ui Jbi j (BIM) j-b^i c^jj; 2-2- 

ojji (BIM) ^LJ.1 oL»jl»t« ^.SLC L>Jj^Ssj ^lJbxXU ‘Lj*! (_^wL» ^ijJJ jl ^.laT.wi Ijf 

:aJLII J^liJl j v*Vl 
. |^«sA<vJ L I £. Uil JTUllj ojUUdl J>-j uUUl . 1 
^SJolSJilj ^Lj^Jlj <jjLo*ll) Jj>-Ij ^ijc c3 L*«« ^-Lojj oloo>o)l Lh JjL*2I j*po .2 

■(^ 1 ^ a . , /^ Jl j-^Og-^j 

.3 


.4 

.5 

.6 

.7 

.8 


.^JjJLL &\j>-\ J^jJI jO^Ij ouo^Jl 

. ^jj-Lsil 4 jLSCj 

. « A «■/> « 11 £.L*J I L , _ J P-ws-*^\J ji Jl>- Jl>-I Ju^l JL^xj jjJ o> wtoLxJl ^Ljl oj>jJI JLoij 

,|jj>- OjOsS^ 40 ^jj-jJ*! (3 uiiJLil JLoiJ 
. ^jj«>-**il ^. L^o I *A.^j 4j Lq 1 Ij Ju^»c«»sJl 4 »J^»p *apL»vo 

. ^3j«oJL JjJ otJl 2 j-^-<«*> 

. JI (j-*«»-M«Ll ^.LJI 0 - 0 lJI J»4>t-*«»-2j l_ p -sLjJ LLLp 4jo* aJ~I o-oL^_>~jJI ^-p»~\o.9 

Lgj>-L^ (jJl jt-^jJlj 4jLoJl jLol JjjJ- oLIj C^Jsl $.J>-I £*«<ojL 4jjLI. 40jj jlJul 4 -Lwcjj 4-J4-Oj JjjT . 1 0 

. ^JLoJ Sjvi £.Ul 

.^ ^pLl ^j-OjJ oLI »-\-*j .11 

(Green BIM) a^ijO.! jLl'j (BIM) pLlJI —3 

(GreenBIM) 4 «J ooil ^Lllj (BIJVl) ^Lil oGj-L-* <>- Li L>jJj«^j <j\j Jl>-IjJI o^J 

oljul Jwl>oL 4 jL JjJI LuSsP Lr^J J ^colj ^CplSJ ^jUjXj Oj>-j ^Jp j*PjJl ^P L^b 
<LjoLS lLp 4jl» j 4jLjjJ Jij c^J*l $.LI jOj 4-2 jjo^I j^Ji>oi (BIJVl) j^Lll oLj-L-» 4 >-Jjt L>jJj-^J 
.» 4.^1 jjo'Jl o3lJj^l j-JL^ jool 4 jL>- ojj j jlo ^Lp ^jj-JoJJ oLLJl jJjjj ojL^I ^oj-c $.LL2 ^Lp 

pl^l .) 4 ^a>cju 3*I (BIM) ^Lil ojGj-L*^ ^oli ^c-^ljj (^JjjLLjI—3 

4-J JjL^vJj OjLs-^Jl 

LEED Ji Jo ^.ijo4~i j^UJJ j^-s-jJi 4-<Jfiji ^jiijx-» Lij-Li ^jj-oJi (BIM) Ji o^l^jj ^jl*j ^jU 
jvpJJ jJlj (BIM) JL 4 oLL-I oUfjJl owL^ Jjc^j c^LLJl obLgU ^Lp Jj.q.>JJ 4 jjJ-LLI oLLJl jlJoL ^jjLS 

jt-o u-ij-o 0 j 0 J>-lj 4-iJij $.LI (^Lp OjjO j-v^OjG LgOj JSCS^ ^oil Lv^>- ^Jp L^ LgJ-oi 3 J-I 4-^1 Jol 
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;^Lg-^ 4 j L« jjjl jLgJijj oL^jJlj oLoxJl oLa oSlkj ^y 2 ^. ^jSlycol 

. jLLl j o^IpI^SJI ju $.IjjL| 4fj>- 4 —cIj^ 

. ^£*-m-$w>-mJ I ^jL -»-wJ I 0 wLs>J ^j-m-^m-mJ l 4S^>" 4-«-C Ij ^ 

.Sjl^L-lj 4P^Jlj J^ics^l cu^>- j-» $JjLl 3Sy>- Siyti JjIj-^JI 45^>-j ^jljLl 55^>- oJj.o 
. li>*}Lscol j-^>j o^Lj'yi jlJj&jj OvOiJ (^^LiJ oLplyJl J>Lj jLil c3 SjL^I ^jjJj 




.Ojjj^sJl J-s-^Sjl jL 0 L 0 I 4jjI^J-I jL^^/l 4 —Ujj 

.^^-LL o^>j>jJJ <0)L»LLl 4 —uIj^ 
. 4-j L^5\Jl JLs^-^AJ AjLSJjl c.pLmJc>-I 

. oL^Ll OoLuMh^- 

.^^-v^JJ 4L->-loJl ojl^J-l j^)L> 

.SjALLI o^Lj^l ^oLiJj ^Al jjljJ-l ^L^I jj^>cjJ ^LsJl jIJm« ^Lp ^j-j-oJJ J^LL^I 4-w-j cjL> 

Energy Modeling asUO! 3-2- 

^pjj ^cJLo^ jjo L&j 4 SLL 2 JI J-Ojj ^Lp jOL-» j\JL 4 J L^-*oy 01 4 -L^jL^ jwLJ 4 -SjLlJI J^liLJl 01 j-» jt-LjJl ^Lp 

ibl^ol uL Jj>- 4>^>lj Sjjo jJl 2 u^ii oLJ>-)/l ja yj Energy Modeling asUaJl 4>-JL 

coLwScJl cLJLj-^SCil oygj>-^/l cSjL^l) ooJjcLl 4 -oL^SJ| JL^^JI ju 4S\Lgjol LjLSj ^oJJ 4-JL^SJl 4 SU 2 JI 

jJcj LJ ^c-^-^mj ^SL 4ilkJl 4>-wLc J*iL>- j-« ^jil JwmsJuj oJJSj cQM.. ®LJ*I jy>c-^u Sjg>l coL>cL>Ll c^SmLJI 
oLa ^jSj jJl (BIM) oL^jj j-» JjJjJI SLaj 4-oL^SJ l JL^^/I 4-JL) ^Ip L^clSJdl 4k>-*)L«j oljLo cS^ 
(Autodesk Revit, eQuest, Design Builder, IES... .etc) JLL JIp L^ 40 U 1 

4 SL 2 JL 4-Lkl olS 0 j-Ll o-L>cl 4 SL 2 JI oJ^Lgjol ^Ip jSey ^jj-JLkJ jl ^oJJ is-jljOI olSl^- 4 SL 2 JI 4>--lc j-*Jj 
^ ljbl ^l^ 02 jL| 4 SL 2 JI Jji>- j-» ojjjll jv^iJ ^Jj>tOo Ikl US" cLajlPj ^/p-LvJl *lllj o^Lj^yij o-wScJl Jo 
4 SL 2 JI 4>-wLC jt-g-kj 4 JLJI 0$.liSJl OlS Ojg^-b Ij ^LJl oL-OjjJJ 4-Oj-jj^SJl L^Li-lj O-^oJl 

C ^ J -*jJ I ^jjt-^JJ Jo'i/l (J^k 4 >C->-mJ £,L-J jJ J-c*-Q*^\J I J »A>C-s->-s> I 4-J-4-P ^jjj oiSJi^ - jUt^J L -—>>- c^^Sl olS"L£ 4 -oLS^ 

cJl^IS^ ^Ip J^L> 4jjjL| u3jjkJl ^k>- j-» olS\kl mLoOj ^j jjj-^SsJl ^Ip 4 J 4jjSkl ^-Ljj>-^/1 jj» ^Ll £.Lj yo 

^)-4-^“l ®^Lp $-L-Jl oLSL^- ^(-mjsmjj . o^-S^ 4-^-^ iL iJLj ^Juj 2 -l>-mLL yc-JJ 4 .L->-cj j-^ *LJl olSL^j 

y> yiiaJi ujjo sis'U ^ji^Ji j>ocJ'j .Energy-Analysis AiUaJi JJl4j t Load Desig 

. 4 SL 2 JI 4>-wLC 

:^Jj L» Joj -0 Load Design Jl*SS v? Jj 

(LgJ>-L^: jJl 4^JjJlJ / JjjyLJ 4-j^Ll 4SLkl 4-s-oS^) ^ljLl O^SsJ JL^I # 

(olplyUl 4jSjjJ / JojcJ 4-j^Ll $.ljLl 4-s-oS^) <djil jSJo o^Liko * 

oj-g_>-*y Ij olJjtll oljAS • 
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obl-Ul • 

3jL>- Ij^l JtjuL;) oLuJl obl-L»j olj-li * 

: j Energy-Analysis asUaJi ^Ju: y AiUJi yuj 

. juljiJlj ij^-vX A 3 LL 2 JI i) % }LgJol jl jJLc jo)l * 

. Aj j-v-^*J I 43IL2JI Ajli^s-vj j-<X-vJ I • 

.4jj-oJl C02 oULjcJI jlJJLC joJi # 

.4iix>cil 0$-liSi]l oljL>- aJL^LLoj 4jjLL» • 

. Ij Lvii-1 (^jiix^t-L 31 C>jLv-<j 1 0 jv 3 Jj wL^- • 

4j 5i>ji IjL>-I 4j JjojJIj iJ*)Lgxo*yi L2-0 J^o-^jj ^. 3. ygx)l 4i>j-» L? aSLDI 4>-Li 4^1 ^cOjj Lf 
jjij o^Jj>txil 4SLL2JI ^LxJj j^L^ 4>-LI j*jo> L»j c^il 3 ^S^bLgjol L ju Ajjljilj lLJSj iJ*}Lgo>*}L 

£-L?jD 4ivi>- 40“ 4>o7 JjOjJJ 0*)L>wlil 4$ 15" OUOJJJ jLil objLu* 4>-Li jjj o JjO^ jj5\J? ^ j-^l 

. u—9 J_^jLwvLl 


4 -L 3 J 5 JI (3 ^^Lj $ 3 > o^Jjtxil Lg^-ljjj L>IjjL BIM jLil oLjJjc3 4>wLc L>j)jx5\j jb jl 3 **^ Lf 

J-P Syjil JlDjjJIj O^jLl ^yoJ^J JlL (3 L 4 ?L>-j ^L^/l wL-v^J 4^JJL li 4w«|jJoil 3 LLJ 4-v-3wv-3.qx)I 

oLjjjLoJU 4L>LL»j jLx>Ij wL^o 3 * 3 -v-DJ ^SLLJl ^L'i/l JjJb^- 3 ^L* jjj ^» 4 ^jJu lij c^lJxoil ^v-^pxjt 

jLib 4SL2JI iJ^igjol o$-li5^ jOJ-S JjU-lj oL^-JljO^I ^JjcJ o> c^DJ 3 ii^L>- 4SL2JI ojL| jJl 

JjLL-l 0 wL (ju ^» jLx^Jlj ^4 JJjL| j^LsxJ^j jljilj L>jJjx5ixL ^Ij>&oI L/°j ^JL* ^^<>. 0 7j SjJwLaJ Jj-L- OH U.) 

4w»JwSj jl jj5lc li jv^w^Jl 4i>j-» 3 BIMJl jj^ iiic L» j-Aj jljiJl SlsLl jOjJ oLI ^l ^Lx^ Lgo JjJ^j 

^Lbl jljiJl JjJ> tx) Ju 3 jJl (jjj^ 4 >-L^L j-Aj cj I 4 jLSj i]^Lgjo*yL oljoj 4 -voljvil oLLij oHo>-1 
j-v,^-v,^j Jwu 2 -v-Jlj ^-v.< 3 .y 2 xJI 4-i>j-» 3 oblj jlyJl ^L^-*y 4 -vLv^ 4jLc j^$ La^L^wvpI ^wv-v-v-<j 3 JI cuL>t-jIju-wL 

aJsl-^I OjjJiSl JJs 3 L^-xJLi 3^ aSjX-* jvL j ojvx^- j ojjO jlp oljljS SliLl 3 jjJ*§il Jiilj 0^3jJl 3« jdSsJl 

. 4 ) jjl4 jt5" jlj (jx>- J>T ^jj-Lv-» jr^ 5-jL2%l 4 -v^jIo>-j 4^3j-C JaOj (3Dlj ^-vXviL 


: <^U 

1. Anderson M. Lewis," THE PERCEIVED VALUE OF USING BIM FOR ENERGYSIMULATION" Colorado State University (2014). 

2. Becerik-Gerber, Burcin, and Karen Kensek. «Building information modeling in architecture, engineering, and construction: Emerging research direc- 
tions and trends.» Journal of professional issues in engineering education and practicel36.3 (2009): 139-147] 

3. Dowsett, R. M., and C. F. Harty. «EVALUATING THE BENEFITS OF BIM FOR SUSTAINABLE DESIGN-A REVIEW.» http://www. reading. ac. uk/ 
web/FILES/tsbe/Dowsett_TSBE_Conference_Paper_2013. pdfaccessed on 19.12 (2013): 2014. 

4. Gonzales, Aaron J. Thinking smart: Incorporating Smart Buildings design theory, Building Information Modeling, and Integrated Project Delivery 
into architecture design school curriculum. Diss. Capella University, 2014. 

5. Jalaei, Farzad, and Ahmad Jrade. «lntegrating building information modeling (BIM) and LEED system at the conceptual design stage ofsustainable 
buildings.» Sustainable Cities and Society 18 (2015): 95-107. 

6. Krygiel, Eddy, and Brad Nies. Green BIM: successful sustainable design with building information modeling. John Wiley & Sons, 2008 

7. KHEE POH LAM," Sustainability Performance Simulation Tools for Building Design" Article, Carnegie Mellon University, 


Switzerland. WCED 1987: 8,43 
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pigDI 

DIGITALTWIN 



Ojl2J>- (j^jJ^J Oj^Li-l ^ip cfJJ JjLf LjjJ J^-jJ JuilAJj CL)*yt 

$,LI 4j^i>- olS^jJJ ^jSsjt c^£jL« Jol jt ^SC^Llo JlJlc jl <LLJLoll tcjIxJI jJ3s*jj LJJ 

S. y, t 

jjisj c(ij-wJl (3 LgJliJij jsJu Jj-jJl Cj^* oJjJj>- oLyL coIj-Jj ^i/^ij cjo^l Jl>Oj lAjol 

. ^V*-Jl ^SJ-OS 



ViLo: The Virtual London Platform by CASA (I) JSuujJI 


© 



















22 


u 


!r (*<j 




AJaUjj LajLiJl :«Mirror Worlds» s/i Gelernter ^ysi d 991 ^Ip j 

SL^jLj S^iL*j ajLxS^ Sj^s^ (j cU-LiLi ^Jp LgJLSL> oJil j-gJiJ» cj^>- aj jjJ^Lll 3 3 j^-LsJI 

.(Gelernter, 1991 p 30 ) «Sjicuj ^s^L-b ^JUj 

4jj-L2jJ-l ^j^j>c^JJ «^JpI 4jJj» jl jLLi jJ>jjf ^JLp jLjLi 3-* Alirror ^Vorlds ll Ju*ju*j 

. 3 ^JJ 4 iL^*u LLL>-*yi oLLJl 3 «J^I J^Gu ^y^jiJl)) 3** L2 j! ^J^j-L.! 3^-^ c£-u>j*yi 

! \ 3j ^ ^ ^ ^ 

11* jjLu-» Jji Umversity of JVlicliig3,n jLul^ 4*-*i>- 3^ Grsives jLJp jjiSjJI c-ocS" 

4 s>c^yj ^xJI oJji^il 4-c^2jj! ^oL-Jl ^Jp cp!j^-i-v J-L» LjL 4 Jlij J-$**j JL c*u-s>- c2002 ^3 ^j-v^j-L 

(^^Jl Jjill c—iJLv) 3LLI! ^c-^-Jl uJiJl LcL 4JLSj o-* J>&xL c 13 jJjJ 4 jjL 3 l coj-3 Ujjp c^iljJl 3^ Ju^'yi 
-L2JJ>-j oJjJj>- oLu^jj jjji2xJ Uvijl ^jljill LoL ^JlSj ^Jj>cjOvJ Jli-I co3jll 3 j cApollo 13 L^_^» .liij- 

. LjL^^II oLSjl 3^» jLll JJ-'j oljL^ 

Jlo 

^LLc ^jLkxll ^Uijj 4 _Lj>- ^c-o J^L>- 3-* jL^co*)/! 3-A ^j-Jl ILa CASA 3^ VlLo ji jj 

( 1 ) JSoJl oLL oJpIS 3-» LSCl^ L^pJ-Sj 3S0. 3JI 3LJLJ 4-Ll^-* ^Lj'JI L^Aj 

Jj>- ^JjulSI ojjJI 3 oLL jLcol o^gj>-l JJj>coL ^o-ajlj c£jLL 3^^! 3 h j%j!ji 1 I Ju>-*j 

4-s^-vs^" jl 4 -s^"L^-» jl 4 ..<v ^ / ^c- *-u LC C j A,i^ L I ^ 3 ^ O^)4>t-*-vU s.L*A C—jLL-sJ| 0 J-A Jj>c-»-u>l u C (_^ J L» ^ ^sP 

(2) J£JJ' 

Digital twin 


0-u2J 


OC'S 4-«Jjo 3 J 2 -! (^ 5 ^/Jl Jjjl Jjocol 3 ^-C C4j^LL| 4oU Ju^^l 3 ^ 4>s^vJ 
oLj-i Oiijl j3'jjl cij-L SjLjj c^LpLl 4oJl 3 — ^LJl 3 ^^ 3 P LL^L — Lg-L^jjj Lg-oo^j L-Lj^l 

.JuioLl 3 LSjJI 3LLJ JujL-I 3L-Jj 


Digital Twin - UCL at Here East 


Temp 6.3 C 


Building Layers 


Most Recent Tweet 
@HereEast 


Data Layers 

Q Sensor Locations 
Q Sonsor Readings - Ground Floor 
Q Sonsor Readlngs • Ist Floor 
■ Occupancy Slmulation 
Q Point Cloud 

Cross Section 

Q Plane Visiblllty 




y %v 


Introducing HGantryStudios 
a 2 tst century cabinet ot 
cunosibes currendy bemg 
buitt at UHereEast. made up 
of21 creativo studios. this is 
the first buitd otits Und at this 
scale, using Hopensource 
technology Watch tho story 
unkld 

http /.Ihegantry hereoast com 


8th Jan 2018 

10:56 am 


Example of a dynamic data visualisation (2) JSjuiJI 


© 
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^lj2l £.L*u| lu 4-^u J.^2 C 4-sxLl 4 -cL 2! Ojj2l oOjl A-^-^-a 4-y2LJ£ ^BIiN^^ £.Lv«J! l« jLjjl^® 4^-wLC j3jj 

jj\£sj coljLJl o*)Uj^ Jo c^jj>-^\ oUs-v^jkJl joljvi^! ^oj-Ul IJj^ ^UlJL UJjp Dlglt3.1 twill 

0J4->-!j AjL^Jjl 4,jL>0 jLJLo! 0j4>-\ Ji^Ji ^Ip L>-jJjJ^sJ| jLjcU jp\Jij£-\ Ju^2j2jJ C jlSJu^U oJjJj>- oLlSsU 

.£jLo~ j LSCjo 1 ojoj l)U c aJjJL*^ jL^Jj LiLw® 

<Ji 5 jjL2-p (j ?wi*j I3L» c«^ijxJ! ojji» ojLL «<^^1 ^!j^Jl» oL^-i oL cj^-^i G3.rtncr jjyL liij 

(3) jJoJl «4-s>-lXj*y! 4^02-&» Jl oU4Vl Ju^j l)! £-Sjxll olJ!jJLws) 1 0 


(/> 

c 

o 

s 

o 

0) 

Q. 

X 

o> 


Digital Twin - 
Biochips ■ 
Smart Workspace - 
Brain-Conputer Interface - 
Autonomous Mobile Robots • 
Smart Robots 

Deep Neural Network ASICs - 
Al PaaS - 

Quantum Computing - 
5G - 

Volumetric Displays - 
Self-Healing System Technology - 
Conversational Al Platform - 
Autonomous Dnving Level 5 - 

Edge Al | 
Exoskeleton - 

Blockchain for Data Security 
Knowledge Graphs - 
4D Printing - 

Artificial General Intelligencei 


Deep Neural Nets (Deep Learnmg) 

- Carbon Nanotube 

- loT Platform 
I VirtualAssistants 
I Silicon Anode Battenes 
) Blockchain 



Smart Dusti 


v Flymg Autonomous Vehicles 
LBiotech — Cultured or Artificial Tissue 


Augmented Reality 


As of August 2018 


Innovatlon 

Trigger 


Peak of 
Inflated 
Expectations 


Trough of 
Disillusionment 


Slope of 
Enlightenment 


Plateau of 
Productivity 


time 


Plateau will be reached: 


O 201 $ qJjll) UJI uUfiilU frmrill 6 $gi> ( 3 ) 


JjoS/i ^oii j! ^j^ JLp aIo ^j ^UJi xUjj ^ Digital twin luJi ^ijiS! 

jjJL^cxJl ^J-P wIpL^J c aLJJ l jLljxJl JjcaJb J oLSjjJl cLLL>- JjoL J^-Jyj ^JjjIxC oLljvi*yi 

.ajLv^JI (3 ^^3^3 3i L cojy*Ll oLLJ! ^Lp ^L ajiL>xJ%! ^jLJb j-lLIj ^iLJ! Jjo! j-* 

0 LL 4 ! 10 JIp!» Gartner cUJl oJla j jLio'yij ^Lo^l jl^Ll olsJ^Jl ( y> ajji! JL ^ 
jLgj>- jLL 20 j£\ 2l& 0jSG» aj! ^-5j^ c2020 ^Lp JjLt» iLuj «2019 ^l*J l^xUjo^i llJi 

cjjo^j/l 3j!jiJ! Ju>Lloj caJLxL! ^.LiU y* A^o-Sj! j3!jJ! ^ijxo>j caJ^lx^ ajL aJ^jsjj jLLx^I 

a^pL oJ! Lm^\Sj^U\ j^x^Jl c2021 ^Lp Jjl^ cLji2j ljLp)I Ajj^ (j\-ww\^j ^^-w^LJ! ^jjL^LIj 

» . aL-pLJ! (3 10/. A-v»«v-L) ^J -p L—aLL-lL! cJL Jjo>- (Ji (3^j-wv^ Lc ca-u»j&JI ^ljJ! o^u^Jl 

Digital Twins SjUJi lpLUi olsJLi ^ioko! ^ c 2021 ^Ip JjU ajT Gartner 
JapLvo <Oj-u> cOL)U*Jl ^L Lg (3 */ 10 io JL*i AjjO iJjbj CjJji^Jlj Ol>c-J| ^cjL 

cl-u!jLa^J! oL>- Ojj^ J-^L^J a«o*-s3 a-c^jjJI ^olj-Jl lX-^L^! aj L^-Jl (3 c^-Lilj ajjL^-*^! A-u^axA! (3 Lj3 a-c^jjJ! ^ulj*J! 

Sjb! jry^>L 2LoUll joll ^jl j^jU\ oljoJl !oj! ajjLjJ! Dlgltal Twins Aff/i j! ^jLj^! 
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. \J&^IASj Lgjjjj^j AjjlibJl Jjo'i/I 

c<LpLu^JI oY^Ij oL>-LiJlj ^JLy^ilj olyLDlj ^LLl Jju caLjL? oL>- oIjjJj ^jJI aLJS^J l ^IjLI 

^J^/I ^Lp jJIj cLi>c^Ll 0L4jj j-^p Jjk JjtjI L j^jIjJI oLa oL>- o!jjj> jjic o> 

. oLLJl JjL»jj ^lyJl oLa $,LiJj J5 L^>lJi>uol 


Lifecycle 



Now 



(dUnJI ojgD jgHV) ( 4 ) JS m )1 


/-N 



Operate 


SjJjJl (_^wLJjJ>I (^^jLLxll ^J-LjJI lLL coLjL-I a-pjjj ^gj^lj oljLUJl 3 a^L^LI 4 ^>-jJjjSo!I oljjkLJ 

^ wL>cJowwJ c jJ ^ ^ IjCi I J-& 0 Jj 2 jJ I 0 £, LJI <— ) LJ (j^ ® *A>~ l^ c A-vJ^ ^ A-v-a •— Lj2_) AUj ^t-v-s^-J 0 Jj 23 J li ^-1 ^^ Lp 

Opi^l Ji ^Lio^l LLp $.Ljl JuioJl c-LJI^L L)l o^/I c2000 Jo LoJ^Jl 3D ^SLc (j^)UL*jl ^LkjJl 

.oLqj^ OwLp ju OjLcJI JojL 


: l^j f'y y^- 

*tal ^LS LuSCc cLgo oLLJl j^_c 0 j 00 jLsojoI oj_^_>-l 0 ^- 0 * LuSs_c c ajjLLjJI ^.L-i^JI ^Lp ajj-J-I lLo'J 
jLi>-j ^lSI oij 3 0*^1501 JU cobU! JOj (^PlO'yi *ISjUI) jlJJl (UUl ol^jyly- flu^O jj.1 

. ojU”" 3ilj2^> <L»_Ji ji ^Jo (J,} j^^Jl Jj^wo cUUlUxJl 


vv (fDlnJI OinJlnJl ,Jju ;mnS ^^nigJI plgUI Jnaj vv 

DUIju pni) jLsulLuljljljI ojjpl ploini)b 
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Opbouw Digital Twin 



Samenwerking met teams, betere 
besluitvorming, innovatie en 
transformatie. 



Artificial Intelligence, 
Machine Learning, 
Analytics 


\ / 




\ / 

j 



\ / 


(Industrial) Internet of 
Things, Drones, Virtual 
Reality, Augmented 

Verrijken met meta-data door 
sensoren van binnen en buiten de 


Data wetenschap 



asset, 1 bron van de waarheid, 
transacties van producten/ 
diensten met derden. 


Connectiviteit 



Reality, Mixed Reality, 
Open data, Cloud, 
Blockchain. 





Virtueel Model 



Visualisatie van het asset in 3D, 
simulaties voor fabricage fysieke 
asset. 



BIM 


Lifecycle 



Future 


Design 


\ 

r > 


r -\ 


\ 

r 


Build 


Finance 


Maintain 


/ 

L_ j 


^ ) 


L_ ) 

V 


Operate 


Digital Twin - LifeCycle data 

(e.g. materials, user ; et cetra) 


uUUiJI olp ojgo - (jJiiijJI plqlJI) (5) JS inll © 

oLpjj oL>-Lcl>-I JLLv^ ^jJlj 3-jt ijj* j^Lil ji c^JlxJl ojIsjJl (j^SsjT 1^2 jI \LJjJl ^oljcJl 

loUL 4 j ^ I 4-^^j-v^ jlil ^LLJl I I >- I ^lo>c-w^l ^%»*o » I l ^s^J I ^j\-^o»>t-»-<»/wLl 

S-UL^*A.^'I j\.^\»Cj (jo^LL-v-«-J l ^«^t^tJI ^%»^\.>cLl c(_JL»Ll ^w\»>t^»^sJ*l £.LI (j\-«-vv>c-J 

c—**b>"L»*»>-I ^ AjjljLstJl C—Jl»Sj-<-vsJI 4>-jJ}jLl 4-v-^.ijJ I 4»**»o2Ll 0-C , L-*o C *»X>c»*»<-*w4»lJ ^^^L/w^l ^Jl^C-^-vO ^%«-&^ L»*j Ij^ 

^jJl L~o 2 Jl ^SLcj oL«JiL-lj oL>tXcll ^s * j. xS\ olo^- ^I^-L ^-^^o Lf c JL 23 I £*}Lodl 

. S,jLodl 4jj^r jj* j\^S""J^Llo 

cA-CJJlSl jIj^I ^Ip oL^2j2jj cJ^LsJL Lgxjjj JSj-jJl j^Sy jLco 01 /^Ss-c. cJ^l^JL l^jJj-^SscSl oLsisx^-l ^j>c-Cj 

. cj\s\jip Uli oJoJj>- oLiiJJ IoJjj ol coJoJj>- Ljlj^l oLLujj 

!4^wg^j| CL-LjAJ 'y I 

OjwLaSI j»j^j c4a-o»3j)I ^%oIj-JJ oOojsj| $.L-wo| C4»Li2-<»»wwv^®^ 4-v-o.jj 4jj\*J3S $.L»v>>I .LjjJ jlo 2 ^Jl L^DL® ^L 

cu^jJl (3 LgJLUj oLLJl SJIj^ j^^Lc 4j*y cIJa JjL>- ^jj^ 4»LlSsi* Owiilj *L^lj j^Lll c 5 ^ 
o^AjwbtLl jLx>-l oJSi 4 »^j /jSLcj c4^>-jJjSsj^I j%.JiJlj 4 L-I oLJl \>^p^ <LLoLl ^jl LJi OjLj jijj IL& c ^L-aJl 

. oLv-^o>Ll jJL o^Lj /jSLc^ ^j>- L^LL 
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Ulj! 

CU>e-Jl jjSJ L-Or ojjil ^jljxSl OJj'J'jl ^Jp Oji J OjjiUcLoc cjlcil Js^ ^ip OjjiLtO 4JjwL* JU- 

cO^bi-lj <L»L*Jl oL^-jj JS^ f* 4j>cL^2_Ll cpL>c-su1 JjJjJI Ju3 ^btkl OJjJl 3 Jj JjtxJlj JlJj>cJ|j 
4_jcsJ^JI ^jljLl JaJgJ^- JJ 23 I ^JSJsLj 01 ojjiliLcJ /jxu c^LlULoLl cPjL>cdJ Aijj o$.U5" *)!I oljcx)! J*)L>- 
^L*Jl (JlpU gjJl (j^u OjLjJ ouljvil ojjiUo .a^IjjoI j £I oL>- LpjJ 3 a^L*J*Ij oUjjL-I jJl jl 

. L^wwsj2j jL^kjl ojIpI 4»ijwL^_iJ Lr ^ubL-j 

^y^ju 4jL-L*-L oLUxJl OJj>-Ij (OjrJ 2 ^! ^,0. ygjl 3 1 j^u ^j^oLl Ijj^ . jLjj jj O^OjJl jjL | Jlo 

^jjLL* 4 JI jJ-o L t^JJLJlj j^k*Jl oLlSvJ Sj-LLSIj iiLkSl JJj>col jJJi 3 L ^O-OJJ obJ j>cJI j3j 

^ojjii 51^^/ AjJjJjjil objoSl oUcck 4^ji j! 4 juLu AOji — ojjJl ( 3 ljUl ^lJUco! j-A 4k4-| 3 


f*^ 




Digital twins 


Ddta 


Oulcomas 


Physical 

Twin 




Inierventlonfr 


Dig ital 
Twir 


□ecB^ons 


* ij^sL 1 J La 

^UlLl>cJ*1 oIjLjj 2u>-jli-l oLLJlj $.LJl 4_Jij| Jo) oLLJI 

AI / ML ^SLi Jo) ^^SkcLl ^Lcoj/l 

^4_skJ-l j^jP JpljjJl j 

co$.Li$\Jl Jo) 

cJ\y*y»^ j>o 3L 5 soli)LstJ*yi 

(2J*)LJl 

^lkJl JJL-j jTLJl JjL- J^) JLL' 
(J^*Jl jwj jlg4-l / 

oUjSkl 0Oi jujj Ljjp . 

^jJ jjSsj c 4j J-^- jJLj^k jjtjj^ I L^OjJl 
. ^jLsU>- ^IjJ <L*wjjJJ 


Insghts 


cdbb 


. (3 ^ji^^Ji 1 j ijo® 

J">L>- c4_co*3jl ^jlj-Jl c J LLl Ju-wv ^J -p co^'LaS^ I Lo«j L c_oLL$w*Jl J^-^ L>-jJj-i^sdJ ) I ^lu>t^_s>>*yi 

j^lc cl)L*u^/I ^jLsU j-^ ^jJl OjljSJlj A^ocsJkl Ojlj^Jl jp jt-^LJl jjjkl JL-^" LjljLb olS"Lkl 0LL0J ^LuLJl 
l)^jS^j jl ^jUjU-Ll ^*^» cjs^>- 4 _jc>lJI ^j-Jl aJL>- 3 cjLLl Jl^wj ^L^cLLj jJiS I oL>- ^jCs^Jl ^L^ (jrckljJJ J-pLj l)! 

JjjLl iJL& jjSw^ jjlj jj* l)! LuSJc coLisll olS"L£ ^a\j f J>ul J*}L>- j^» cASJ3—I ^» jJ^Jl iJL& 
oL'i/l j^I jjj jjULU ^^SJoLl caocJI 40JJ ^^Jl ^Sj-cJl 3 ^j^LJ! oljLcJl JL>-^| J^L>- ^» c^L^-jj^! 

cLgjSLoj Jjo'i/l ^Ll 3 Jl^-LlJI o-jlSsJ ^jj2ji>-j o^LiSJlj 

:oLo! JqjL» Lg-sji*j .SjcS^ $.LJl 3 L-oJJl j3ljjl j»lJJol Lljw» 

jj 

. ^.L^Ji ^wLc^J j^A\ wL^^Ji 

J^L> coLioljilj jg-kj-l j^!ji> j>tLl J^-^Ul l)I l 5^>J^ ^ljjl pLoJI ^jjL aJjuUI LijLl jjkco 

clJI^I (j\ ojO- aJL>— 3j 4 _pLs»j LLjj ojLiJl jOL 0 o>- L» ^ojP 3 oljLcJl ^_jJ* ^jSkJj o3jl j3lyJl 
jl oO-p'jI 3 0L2JL0JI jl 4jL*j4-l aJL>- jjbcJl 4jj_g^o /^SJc cLJJi (Jj 4ilo^L .3 jjJ s.J>J ^L^! u^^* 
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] 


vj ) IwJ—v»— l 4 LdL^w-vS^^/1 OvA-A / s ^JU . £.Lv*Jl 3l^-v*wLS 4^-lj^ ( £ 1 

,3jl*i jj I J^L>- (_^| C jsS^ I ~‘^'_y Mj . LL->*!A^-LlJ»! 


:oj1J 


4UJ 


5 J 


^jIjj Princeton JLp ojjj j ^JJl j^oJl ^Jogli Jngeborg Rocker Ju 

4j>-lxll olj^'i/l (ju Sj_>t3 iiLjfe 01 Lifpl Jjj» i^Lsu^l ^j*}L> E^CPERJEPJClty ^jjJo 
Aki^- j^» 4-L»lS\Jl o^lio^! jJk 4 j IjIJj L« Ci£y^')l\ O^l^! (3 LjjJ 0Jj>-jll OJJjJ C^jUjL-I jv^oJlj JfflJg->cXlJ 
(3 Ljl5sj2j (JLLl? Jc>-i 3jjj1i oL>-Lx>-i JjUl sjjjIi oijji J>-i E)jsscinlt Systemes 

» .^JSjJl Jj>cJ! 

oLj-l .L.ixLo>» ; ^jSUou oj>cJU 4olojJ! o^swujl! oj^j ^jJ-^ c CSeorge Lno ojJ ^j>- Jlij 
c_» jLS^_vJ| ^l$!jw»j c (jUws^-sll 4_s*vsws^w» J L^J» Jj>- 4*s£ I^PjC.jJ I c_uljLvUl ^Jl^wwws_ww^ C J LLI Jl*s*wU ^ J p* . ^OjJ^L^wtwS/sJ 4^s«s^ !j\3 ^ I 

.JJUJl JjlJ>- Lj CjOLLilj JjoJ! jSl^j 

0! j^Lc LJ^J L&^Jj cL^jSJL-I o^ISJJ! ^JJ^- 0 ! j^Lc cLg-^g-ajj oLjJjti! oJj^ <Ji JjojJl ^LJJ jSJc» 
j*S>L>- Ju^r jJl oUlJ^UI Jj>o»! jv^jSJc^ o^jJ^- oLLj J,| Jj^jJl lA^L>- ^y?L>U*)LS ^jSLc U20 0j>o* 
4>cL^2_Ll cjLw?! ojs>- % y! 4-pj^^J cLgj^LuJ ^iwLgjo^ ol«wl> jJL ijsjI oLSjjJJ /^kc c4>-lj yS^I 
oL«Jj>-j oL>-jJjw(SJ ^LiJl ULS^ Jj>- Cfu^jSuL-l jJ^IJ^jijj! J &I jlSJl ^gj jJ 0j^> Ji jJI coJ>-LJ! 

» . 0 Jj J«i>- 

^Lu I cU3j 4 _P"Lso| ^Jp c_jL®j^3“!j uoLS^-wJl oJ-P"Lwwsw»j jjljw^JJ &I 4-c^3^Jl ^jIj-J! c_*c^jj 

Lo-S^Ljill ( j.^AQ,>tjJl 1O7 jSo: cL>-jJjj5oJ! 0 Jj^ ^»1 j>jo! cajjjjUJ! j^p j!jL! Jl^LscJIj 0 j-U^ jU oUj>- 

. Ls^wsw»Lij^ ^iji! ^Jp JjIjL! ouLsiLx-c joJl LQ2 j I ^Js^-s^^yi 4j! 

.jLLlj CU3jJl jijJ ! Jjk cc£j^-l cJOLlij J 4-»J>OwlL! jsP (3^LJ| /JxCj oIJjlL! j»IJ>ol £-sXJ jSLc. j>- 

uo'yj^w^ o^Ljj 4wsLu2wt-LwsLl CwaJL^JJ! S—O^j (^jlJI^-JI 4-cOj)! ^jIj-J! ^!j>c-l^I (J^L^-lvLIj (j^i^sJL^JJ j«^Jc. j 

. Jj-o^Li 4-JLc^'yi 4^wuJ! (jucO^j jLso^/l 

^Lsiu! J^^Lp j-* .4 -sSjJ! O’LusOooLl cjLLl ^Ip — cULr* - ^' o>L0 J>cjo*yI o^*yi>- (3 ^^oJl jJ^oj 

^LaJO ojsjJI J 4jjS 4jjj ^Jp Jj-v^Ll (O^oJ^Llj *U^Ij oL u2wsisOsL! (Jjj^sL ^jSLc c^ico^JJ ^<>pj! ^ljJl 

Ui^! ^ljLl jijS C jullijLlj olJutll j^oJj (^OjLl UIjL jLuiso! ojg>-! j»!JJoL cJwuJl jwj ^OjLl 4>c-v2J 
• lSjj^ ^Lr^i cii L>-LLl Jcp ^-wooLlLI Os3jJl (3 (ju-uLL! 4oj*j oLEuJl JsJ>o) Jo^! 4_0 


: c^ 


Sfl 2 L 5 I 




joL^^^^/l ^ws-su uoISjs^sJJ ^L)«s^J! 3^L^~ Or^ c4-s-ojj]! ^%j!jJ! JP"L-mj c^-L-Jl ^^!j-» (j juS^(j-L jJ✓» 4-»^L-sJl 

oUjJLLl ^Ip ^Lj co^LiL-! (jLLL! (3 4o^/l jp ilsoJ'yij jIjLI ^!j>&o! <wOt (3 c$.LJ! ^ij-^ (3 OjLjL-l ^5^L^^Ij 

jU uLo (3 jlwO J^Lp oi>j ^iytC ^Liu'yi jj jL ^o_s^sj j 5E» jLsuij ^LLj j^jLj o^jJl (3 

,jl 2 j>- ojJ>- ^cL ^Jl^LJJ Jj^^Ll jLgjL-l jLsO| JL>j| Lv^j! j^-c . 40 T 
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I^Jj — LLl. 4L2LI I £JL\ ^Lil oJjj! 

— (Jljlz} I J 2Jj O-^LsjJlj Ajj^jJIj ^Jl^SsjJI 3 ) | OL^yi 

. w\_^j j^-^ji ^30j 0w\jwL>~ 


^|j>t*_«>*! C 4»wLl 4^*01 ^3 oJj J->" l.J Lj L^JO 4-v^-ijJl ^jIj-JI 

J-*3 Li l-^LL^^JI o£.La^Ji 4^>j^J! ^jI^J! 

J>*Sl 4-L4^-J zLcuj')! L^Ij>oO cJuJLlwJJ (3 j LSoVlj LgJjJj>- 
^Ip jS^j Jj>kjoL Sju^J! c^*^LSJc-Ll Jj>- (3«/^ 

oUjLd! ju^L)! oLLJl jO^Jl 44 -L*j* ^o-sjl ^ljJl 

oUjJLtLl owLa ycS 01 coLlJ^I 4^jj oLg^-lj J*iL>- coOill 

iSj>-\ 3j>-y>- oL®-i>-j jS j*cj 01 LJsjI jj^Jj c£.L-Jl 

j^Lll J^jjj wiPjJl ^^ijl ^ljJl J^^- c4-SjJfiJl 0 jj^j Ow>sjoLl JlL® — 

.<LS*liJl 00-iL oJJJij (Sj>~*^\ 4^SjJ! j^LiL LiLLJ! 

J^j2-^«w® l)^>c-u2j ! c <uSjJ 1 LJJ 0 LLI l) Lj-*-^ La>- jJ I ^ JJ i I 

.JjJjLl J^Jl jLLo*® 0r° JLn-C^ ^L-O^I cLjLl, 

cL^_L® 0 y>- Lou 5 4jj^rj 4-jjjli JL-pI ^cjLL ^LxjL 4-dg^® J^® oJLS" 131 

. C_—9 ^ I ^>c*-«-mJ 4-cCjJ 1 Ij-J I L) L 
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OlulooiJI pVbj 

^ COORDINATES 

Revit 



oLolJj>-*yi ^Ip Juil Ijj& o^Lyb'yI (^u^p Revit 3 oLjIa>-^I ^Uij 

.iijLOa ^LiJl AoLSj c Sjs^os^y^Jl oLjIo-'JL oLLlil ^jwL^jj JUoJl ^L-LLj c^j-jLl oLjIoJj 


^uSh oui^i J*i& (i^ii ^3 -1 

! (1 JvSJj^R^evit 3 a^Lvo i J^Uj iSL-& 


;the Project Base Point 

^jjJuLl oLo!wL>-| IwL^ 

:the Survey Point 

Av>-Lv*J*I aLjlJI 

;the secret Internal Origin 

AvL^^I aj^J l aRIjJI aLaJ l 



i 

i 


super seeret invesible 
internal origin 


project point 



survay point 


:l-L-S[i 0*^1 oUl^-V! J*iu /1 
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U 


!r (*<j 


the Project Base Point 


l jjJIa]) \Lia • 


l ^.Ljj Oj^ b l^L-Cj c ^ L^vo ^L*j I ^u^j) c 4-i>-b ^j^IjP^/ ^)^n-*-*o 4 L ^ LI o*\j& ^j>&->->-vo 

.^jj-Li! jLPj JUjJI (j^u AjjljJl l_ 3^)L>-I j^tx) Lo 2 jI co^v^L»l 


the Survey Point 


A 


•*L^Lul&]| A Wa*\\ 


^*j IwLaj c4-LJj*j JoCojCAU) SjIUcvit oLiU (ju ASjLLi! oLolJj>-'yi ^LLj aLJJ l oJ-& ^a>eju*o 

JgjL>- Jji* ^jLji ^-I ^lLD uLL Lg-a-j^j L» o^Lpj coLiJLl DjwDj ^jj^j J-^p ajLJJ oJ^oU jll oLoIJj>-| ol 

.Ajjpj-o?- a^'^Lp jl lSC» 


the secret Internal 
Origin 


;4jL^Sft DjDl 4uikl.l]| Aiailil • 


V (j^jusxXw^ii cLi a^Dl Revit & CAD oLiL Dju-U cLgJLj /jSL ^j 4-Jj-» jlP aLjL? ^&j 

. L&.2j>-jj jjiyu 


0-0 Site 



0 Hidden Lines 


0 Lcgistics 


0 Pads 


0 Project Base Point 


0 Property Line: 


0 SurveyPoint 


0 Utilities 


oLolA-^JlA-- 4 jL-L^ /2 J^SL* 
jLW' obUiPi ^ 


Internal secret the /hL?H\ UpiJi JaiJi 

Origin 

L^j» ^Jo^- 01 c aIsJLJI 0wL 2j>jj ajJj ^Lp Ll>b-j-*^I 01 J*j 0^/1 

jl >- Lj ^j^LL-I ^JUL)! J 5 Jj^~ 01 ^SljJl Jj cL*>-jl! oLji^il ^lwbkx^L 

. o Jo JoL| ^jLOil 3 L&JoJ-^- j*Jj 

j-S^Lilj /Slte plan^Ld! ^Sji! ^J^^ di s^L&jJ! aLIJ l oJj& JoJj>tO 

^Point Base Project the /^uil oLulaD Tjl^ jj^ ^ 

.(2j£a) jL^V' obUpi 


jjL^! JO-aJl oJjj ^jjJuil oLolJo-i !j^» ^Lp j-OJl aJL)! ojLiil 

. location up start to Move jLxD ^ 


juot>j-A jujJOus L&JuJ-^- /JxJTj Ao^Jl UL^DI aL-OJI 3 ^JJj-Li' oLul J>L |j^» 4 -LjJ ^c_w2j* IJLJ 2 J! oJj£ 

j^» JS"L)! ^o^; ca 3-DI jv^lj ^ Ji juio jt^L juot>ji! j^ujoLl L-^j’ j! <L*^j aL>-0U j ^ L-^juJSj 

.Point Base Project the /^jjjUl oLJlJb-l Ll* c~js SjLp! 
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Level 1 




900 

- A - 



|jj ^ 2L5:'l ^-LaJ/ c'V&I^C Jjwb»tX) f.lAzS'*)!! V 

ji^ij Elevation oL^ijJi Ji oL*JUi ^ ju^ 
Visibility/Graphicsoili ^ ^iil oUUU fju. 2 ki 

,2jL/5*i/l ^JajjJl ^LLjl Lgo jX. clJIj ( y* (Ojj 


{x, y ,z) intrnal origin 

i 

i 

4jU<V^l <;iLi.lAil i JoVil' JjJlUii 4j»-s^a CllljjlaiA / 3 


JlSCa J U*>b)i J?liJi jSo: Ll?!/£i-3 

oLol-b-i IOj> 2 laAjj J^l 2 jfijLJl c 2 j*)LJI JsLaJl JJi 2 jl 

ccjuii j l&A ^jj^l JoLP ^jjJlLl Ajjlj c3 aLjL (3 aLjLJIj ^jjJlLl 

. LgJLSJ J jJl o^L>JJ Jjidl 

+ :origin Internal aJUS/i AkaJL kjjj 31 /jJkl 




Topo&urface 


Elevation 1000,0 



Absolote Elevation 


t 


ELEVATION IS RELATIVE TOTHE 

INTERNAL ORIGIN 

A_iLoaVI a Wq’,11 \ jjLfl ^Jajuoll /4 cJLjoi 


jl i—jl^PjjaJl ...Il Jjib" JJPj c<_a1x^ 2j jlill 2wwU*yi JsLjJl 2L ej JS\J j_^o jl 

(4jSLs) point origin Internal 2JU=>S/i 2 iaUJi Ji ^i «Jl& ljULi Ji j/' pU" 

:Point Base Project the /^jijUi.1 oliui Lu e^-Lii Jajj-5 

Jau» jr 4 the Project Base Point ** oj.J.I s*jy» Jau» Ub Juu 

. properties level type 

4 ^ 0 l^w^" 2w»^ ^0 ^ Ibw9 4 J 2 AJ Cr^* ibjlaj^c Jj1 1 *xuw>J»l (_)jw^ j j JLL' J» , -'-»* i t 

. ^ku*> lA 43^Lp 

(O.OO)level =level origin Internal 
^auL^^I 4 L Q *J 1 C_Uj^-v'u^ ^luX>tam>^l C £ ^>t_Ll L <>>> {^^JauuvuL 4 jww>wJL ^Jj<<»*Ll L_P C LjO ^_\^J L I '^l 

OLS^ 131 c^jjJiLl aL^) 10 Jj'i/' jjjwvL' c^jj-uvu^ 0' JpjJ^ ^LJl LJLu 3 tj>kl ^k^ 

oLplwl>-| IwL^ 4^-lj! 4 j I I aLA CjLa 4 jl JJLa j^Jl Jj^l (^jukl 

. aJv^^I 4-LlJI JuLuvl jL« 4Uuv jl jJLp ^jj^iLl 
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u 


!r (*<j 


sea level ^OOO 
— 


Level1 


10QDO 




aJ^JLlU v-JU ^c^s^xJ L^-ygjLygj>- JjJjJj oJjJj>- T Llg ^LiJl 

the Elevation Origin as Relative/LUS/i 





project base point 


l\ l l ct \<"L J l 1 J L^Q ^\ 1 t uO/\ 1*^ \ l l* t 


Elevation Indicator 

Isea level 

Elevation Origin 

! Relative 


/Point Base Project the ^gtli Iju. akij 
jf ^ t origin Internal/ aJl^S/i akkl! kj UpJ/J 

btJ ^jj-jJ.1 4j>-wk /^kc V Vlj c 4j>-_L»uil J-3 4k>- (Jjl jj^o 
kj? J^5 4j>-J_«uSl C-U Jl>- (3j tj^-Jl ^k-» /^P APkj-y 

Survey /julJj AkiJi JJ-i jjSL lUS/i AkiJi 

.j>Ji ^tkJ f-ik Point 


: /# Spot Coordinate | ‘L** , LoSll kliiU OUlL?-^J Ofrljd s-Ukit 7 

jJJij ccjjixSl 4-w»L»j/l JsLaJl ^jA 4Uai J$a 4-^uJb paj-jJ.I fli ^l C->LJI- 1 >-| os-JaJ tag sLJo| /^Slc 

SjkiJ.13-w—L—Vi JaiJi 1 _—-Lu u oUJb-i -kc Jk^kLs^ Jjjjjj ccoordinate Spot Jjk ^ 

(6JU) 


Coordinate Origin 

; ^JSSSSCfiSffl 

* 

Tep Value 

Project Base Point 

j 

Bcttom Value 

MlSurvev' Point 


North / South Indicstcr 

Relative 

I 

ra j 



Cl)!yLill 4_l jujLujVI JaULU AjjouIIj <iakj kAjjljjJ /5 
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dit/- dUJb state clip change eJUi jj 4kUi Ji5 dik ^ -b V jyki fju» 2 kk Jk/- jlp 

^^Lp JJLxx^ JUJLj! UL$ JL* aLJLJ! JuIj JU- <jj cL>-ULl ^JaAxJJ ULjIJl^-I jUxi^j SJaiJl oJj^ 

.Jl-SjJI <lL-p Ju^ J^-aJl uL c^jjj-LsJl IjJ c aUJLJI Jl^I^sJIj ^jjJul! 


:Point Survey /JL^L-ll ikiJi Jij ijlSCoi-9 


oLplJj>-| cj^L? li| c^Lj^jJ! ^J-p oLULLU JJi4 uncllp uL a*j 4 -p-LLl sJaJLJl lLj^- 0 } 

cjLLil J^j UwUp 4 J oLx^l IwLaj c Ajyl^Jl U>UiL UapI aULvo JlSLj (0,0,0) jp SjLcu ikSJl oLa 
^L^ l ^Jj^jJL ^J^jjj c^LJl ^Sjil (j ^Uoj^jJI ^ cj^>- c ^Lp L-iL° ^Lj^cJl ^^Lc'yi 

,4jL?~*)! SjOJ (j J^?.a:JL 4j>j-i L« IwLaj 

oUIjlL J*>U- ^j-4 lJJj L)L c^ij-cJl (j 3 -c>-LvLI aL?JLJI oLplJj>-| ^Jj>cu*L! jJI JU- (j L»l 
JU-.lj 4_>-L—J.1 2 kkll J^Ls ek pj jJJi ajt; 14_»L*Jl oLuIjl^^J ooJL s.LUl J, A£jyt-4 4 Ls•.I o?-Lwkl 

(_j ^j>coJl LilPk LgJjlJj I ^ 1 &£ 4>e^>e ll oLolJ^-*)fl 

^iii-i JUkJi aja^cd Point Base Project the fju# Aki ^u*x*»i-10 

: True North 


-er 


® 


Project Base Pofit 
Shared Ste: 

Nffi 10000000.0 
EM 0.0 
Tfev 0.0 

*ngle to Trae Worti 40.00° 


j-& ^jjLcL! JL^ c^a^-L-I JUjJlj ^Jj-L\LI jLr* ^J-p iSy^ ^j)jLc« J^ 
JUjLI Ul c ^J-P^yi j^-j LiLxJl j! ^ijjJl Ju»UUl ^Ulj^^l JUjJ! 
^J^^wUl 0L4! JjJ->t-J ^J^t-*-**vU I I jL^^-vj! c -^*^*->- j ^ £ ^iLuU-l 

B3.sc Project the ^jjjUl Ij^® 4L &\ jLi>-L ojjju- ^j c^jlU-I 
.( 7 ji>Ji) ^jljU-I JujJIj ^jjjUi Jlp (j^u ajjIJi JUoij /Pomt 
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^JLaUI ^jJlII JLc^* /8 jULi 


.properties \^iew j^jlIi JjJju ^ja (jJL^jJl j^jlIi jLg-Lj, ^JLjkj j^Ss^tjJl oiUJ«*yij 

(8jsd) 

Base Project the l Ij^® 4i2jj j^^k ^iLJU-l JL^-jJi ol j^* j^ijJl ^Ip ;4»kj>-*)L* 

ysi ji>- jSJ: <jt Jl oLj^I j^ ju^ c Point Survey/^LJJ stkiJi J 01 Vl cPoint 
jLc^ ^jA j£\ LjJ OjSsj 01 jjSsj: ^Jl l9^ \^-& (J^ (jLSil 3 LU-Ll Jjw L» ^^j^JlLI 3 <L>-L^« Aka) 

^ 3Jt> - 


Dordinate system basis: 
Project internal 
□ Shared 


:jj.,iffl.' cjLU oLj'Jj-' Ja«iff—11 

jLjL' ^jLl jjf- o'i'-iL (JJ oLxj*yL Cad (J,| Revit ^y> J>jjc yj^aj -lp 

point origin Internal /lUS/' AkiJ' Ji^ ^JU' internal project JjSl' 
4kiJ' Jiu shared j>H\ jLL' J cCad J' j (0.0.0) Ji Revit j 
JllJ' ois} shared jL^ ajscu*\ Ju jj tCad J' j (0.0.0) J' Point Survey / l^lJ.' 
c wL^lL' cljL'ap! cljL^L-^« Cad J' j ^- A^usU-l ^L^-wOl ^3^ I ^ ^ k c ^^**~v*A 1 

. J-gJLi*l oblapL Jg,ii>co jJl oU-jJJl jjJoJ I I Jj& JjL>cJj 

:IjlLI J i^-L*Ll ikiJl Cad litlk ^lJUcuol—12 


CZ^ 

Positonmg: 

Auto - Orkgin fco Origir 

T 

CAD 

Piace at: 

Auto - Center to Center 



Import 

CAD 


Hanuaf - Origm 
Mamjaf - Center 



Link 

CAD 


Poationing: 
Piace at: 


Auto ■ Origin to Origri 

w 

Auto - Center to Center 

1 

Auto - Grigin to Origin 


Auto - Bv Sbared Coordinates 

^fenuaf - Origin 


Manijaf - Center 



Cad <0 jL-a ^ h>Vl Cj|^)Lli./9 lL^ 1 
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UJ^ cCL-Lcici Ji ^Jj J.' i^aJJj j-. jJ i jl^x> c-JLu^ *s~<tSj Ikevit Jj jjx^J.1 Cad Ji (_lL 

j\&S jLJ.1 £* Revit J-oLco cCad imported j» jg t Cad link J-»UxJi Jjili j» 

.(9jJJi) j*s*t*. J.I c-oa>txJJ JjLS J •./» & - » 

Revit o>JL. jPoint Survey /l^lJ. 1 ikiJi j ( 0 . 0 . 0 ) Cad Ji jJl 'v -Cj jSJ. 

coordinate shared By -Auto jU- J jU- j. 

Jsujo corigin to Origin -Auto jLc Li <.Cad link j-ckxb j ^b. jLL ULaj 
.R evit j point origin Internal / aJl^Si iJaiJi Cad Ji j yLJi iJaL 


link Revit: <Jlc JajjJi J^origin to Origin jL> ^ia^juoi-13 


Reposition to Projert Base Point 
Reposrtionto Internal Origin 

c link Revit oUJLshared site & coordinate shared ^Lb jy.-ckx^^J Revit J*Ls>\ 
.^jLlLi 90 % j ^jyJL origin to Origin jU- y c 'jjT *y l^RJ 

-1' j^J: cjWl c_^*—LU-L j cjL- jj coJjuuJ J-XP tjLLl -Jl c"----- Jjjj-LJ 1 j^» 
to Reposition j^Ji ^jLii jj Jlp JaLjL cjJJi y>Si Jjuw-L 21JU-I e Jus> j y>Si Jl 

. origin internal 


shared site & coordinate shared: ^lki -14 

^LUi Uua c^-JL: sjlp ju aSjcl. Point Survey /l>-LJ.' akUi ji j*j shared site 

^Ip Lg-L2*j ^iLc 0 wIp iajj Jjjj L«Jjp 


^Lp jylxJl ol ajUJIj 3 ij>-L^il aUjlJI oLplJj>-'y AjjjL^Jl S^jlSI ^Ip JiLLL-l ojjj^ ^jjp LLL^> Lj*JjJ- 

. Slte J^-lj ^Ip ^^Ip ^oli Swlp J^jj aUj^ ^j caUjLI oijfc 3 AkiJl oijfe 4^J 


^jj^Jl jLc jU^' p 'il dink Revit ju> ^UJl *ij.l ^JLL. Jl l^JS'>oLJl J Ij^Cww^ I ^wU ajIjJ' j 
jRb: ^ uju-vJ' ^ij-«Jj c_Aj-^i.' ujli' j- 4 LjuL lL>- JLj J-.^>cA—^ ccoordmate Jl -koj.1 

(lOjiJi) ^j>'jU' JSJl center to center jbL' jij ^j-j^J' ^ <LLp *bj oLJiJb-Ji ^»Lk oii 



coordinate JL -W*^JajkiSI jlp. jbia.1 ^jc. Uak. <SLa>j/10 
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shared site /11 

^Sjii ^Ip ^jISO <3kiik Revit c^L*Jl ^Sjil (3 ^jpy^ ^jJl oliiit Jjtj 9 

. 42 +Jiij ^L*Jl 

.(llj^Li) sJiiUt j&A'jfiS UaiU j site shared Jlp link Revit JTjU^i ^ • 

<i!Api ijs^ ySH jvXj ^oj^Ji Ji j^-i' Revit link Ji oLJiJb-t Ji^ J/yi jlJ-i 

^L-*yi <_JjJLLt Jl Lgiaj ai 2v ; v./?Il oL!a_>- , yi ei •X>zX^‘ ^Jo*^l ^ij-Jl Jl jLaxl*yi wUpj c oill 

:oLo'ju>-)[i 5^ oljJ Jjbkoi ^jSJ.jSurvey Point / 4^-L^LI aLjJLlSI oLjIJl^-I JuJjJ 

tools coordinate spot & elevation spot 

. (j\ oLplwl>-l ^Lp jp-*y JjJjJ (^l JJLl) j^liJl jLjL-I 


: model the iti site shared multiple /i»ie « 5 y ojju as»iji .ky -15 


0 


Survey Poiit -, Iniemal 

Shared'Sie: 

WS 0 0 
EWV 0 0 

A — 00 




Location 

Weather 


Site 


Used for orientetion and position of the project on the site and in relation to 
other buildings. There may be many Shared Sites defined in one project. 


Sites defined in this project: 


Internal 


Duplicate... 

site 1 _ 





Rename... 




aLbLl^ /12 cJ^Lu 


c manage ^jUlSi y* SjjlkJJ ^sijii j^L>- jj c^sij^ o j-p ^Ip ^ij-c 

j ^Ip ^3 ^c-^-v^Ji 4jiS3 <3 4jjikii ^sijii oUl 3 (3 Jink R^evit ^ij^jJi JL>oj 

site shared ./ JaJ' 

































37 


p 

Lrfb' 

Survey Point -internalji Js- ^Ui J^U- ^ ijii ^UJi ^ijii ^4 ^>J\ Jj ^fS 
link Revit jbLj ^jikli ^LJi ^sj.1 ^ n3^Vb f current ijii ^ii J*>-j 

jl« t ^jyii *ijii ^i jlu change J^Vi jUM J~*i; ^Jp JaiU shared siteJ ^yjo)' 

Sap JU yo t_-jJL«*yi Ijj^ c^jil l-J-A (jij 5->-U-J.I ajLoIj>-| S«.IJj ^^ujl <__iJLil L>iJ-l 

.Ji^ljl ^i^jJJ 4^>-Lww^ J^LL 


^Jjcu J 1^—16 


Location Weather and Site 



Location Weather 

Site 






Used fdr orientation and position of the project on the site and in relation to 
other buildings. There may be many Shared Sites defined in one project. 


Sites defined in this project: 



Angle ffom Project North to True North : 


30*00' 00 r 


West 


OK 


Cancel 


Help 


.JUxiLa (jLdjai (JjiL. /13 cJSjoi 


^*A>-!^J! ^OjUl (3 J^ wL 1 L® 

SjLL^- 0 {.Li>i oblapj Js»Lci Js Jj^a>dJ ^wLsi. JLt 1 jij Rendering aJujij ^Liii jup 4jiJzJ~\ <j 

,4jIS ^^j*$jJJ 

iJgJLJl <3 I aJa] (3 jLoJJl L)! JUll IJ LLL^> jS3 L*S^ 

. 4 ^>-L^ll 


?^ij-*»jJ I JlL I i (3 ^J L^ jJ->- 

JiJ jujl>- ji>- ^ internal -Point Survey JLp ^JL jl^UJ aJUi oblJipl J^ ja 

.( 13 jS>Ji) 4 j jJJgll jLUl 2 uJ ^jjJlL! IwL^ 4 -LjL $-Lk-p|j ^Sjil Ju^tiJj cc-jj-p^ jLcP 

4j>- wLC 4Xo ^Lp J^lScL* ^£LJl>- <^| ^jJ ^*VLp 4-Lj2j^j 4^xL^I Lg.Jp S^Lj?^/! cjj* ^jJl J^LLJl 

s-LJl o>L^i*-» 


WWW.REVITPURE.COM : 
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. ^ JJ ^ £ 

C«<U»jjJl L^-jJjX^xJl ^l_b>tX_*<l Oibjj (jrV4.^7» ^l jjjl <lt*Jl Apl-U^J ^aJ^Jl (J^PxxJl Jj»J !(_i ) j'Jl ^jljJl 

«.Lj cLg. ^xj jJi aJL^UJi (^JJi (BIM) ^LJl cjU jl*^ a>-Jjt ^LojcpI J ^jj>xJl I..L& jj^- 


, 4-v-v>c3 I LwvU 




AjfjLJo ^!d>o»! J*}L>- jjj^sJl $.L!j a^vJIj ajsI^JI Sj^ oLo*3^- ^aL>o*j jl Juv^uo" 4^jSJ>Jj /Jf3» 
iJjuis^ jL^» JLj LuIp Jl^*J! J^-g-^o Jl>-I /y» oLLlj olSjjJl jrH l_L^L>L! 3jJ 0>-jxjj .«Jjo^I oL®jJLl* 

. Lj^ IjL**» Oj^o o! Jo^^J 

?33jiii jyuii iia 

jil*Jl $\J-\ 3 ^j^j^JI oLLLJl clJ .«JjjJl» jO-^Jl j^ L&jlp L»x ^jJl oJjJjJ-I jol*Jj oJ j^ 3 J^*LJ! 

jjjscJ 4jjS oJ.sL* ^ju>- c3^ 2\J-*)!\ Jja?. .L^Jlp oo^ o*y LLl ^j^ju 3j coljoJ BIJN/l JJj>&o % y ^iljJ 
lL: ^ijj3-! j^p juLstil o>-jJ (ISO) ^LiJl wO-jxL aJ jjJl 4-3^3*! IAoj ^jJl ^j-gjJ-l j^J cBIJVl J^lv-v^Jj 

^Jsjxll co>- I ^JL ^! IJj^ OjSJ^ cLLti jJ 'I J53iu OjLcJL aALJ! ^LoJI oLpLoJ j\S 3 ijjo 

.2030 ^ip Jji^r OjLy 15 I ^LJl ^LLi j^L^I j-o o! 

.... ,. .. !4j.\jtil ruLjtil *_&! 

ldIjjuziJI pjj - 7 ““ r 

^JlJI OUmjog^JL 
ISO ool^jub Jdoj 


aSinnJl ^ mo* 

OD-ZLLOJI 
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European Committee for Standardization (CEN, Comite Europeen de) 

Normalisation 


3j *j\j dSO jolst-aJJ SjjjJl .LaJaxll Jwi £jJ»! CjjLatll ^UiJl jJb 

^ j3 H\ jl**% cCENELEC AJjai! A^jj^Ji A^JJI cCEN joLscoJJ 4 ClLI ijoLscoJJ ^JL^- 

.2udj)jj')!\ Jj jJl (jy 4-^lp JJaJ-^P Jju joLstil jJJj ^Lp ^JcJ^I JjJj .ETS 0*JL^2 j^I O^jLsti 

^lOLj ^oljL^il ^st-C (//lSOS ^ju-O) KT0<5 AjLjJl (ISO) jjjl <L<J5^ ^Ij) !^jJj|) joL*_<JJ sjjjjl ^LJijil 

iojLoJ IjL^-l Ow^J 

International Organization for Standardization 


<LjiJj 0Jjk CO-^t CjoLcJJ Oji 0 LJ 20 OwlP (jJijf 4^Jilil OwLa jfrJgTJ cjoLstil ^Lp JuouJ 4^Ji-Ja 

COLJj>- Jj AsJiiil OwL^ ^g^j c4j*Lp 4^pLoj 4jjLJ joL^ ^P 1947 j^ljJ / J^Jj 23 3 

J ^jJl joLJl ^Lp 1 JjJi ^jSsJj c4^j^L>- j\P 4^)>Jco" L^^u2j /jp l3j*J jjj^y I Jl jOjlL . l^vO j-^o 

oJJJ cjSsJ-l j\p o^JJiJl oji jiiS^I J_J^7 ^4^jjj| j\jLJ*I jl <oIwLaIJ*I /^p J|) j^ulji J|_ JoLp 

jij sJjjJi juUii jj2_p 163 Jij>- 4_JiJi jij2jj oJjSJi-i ^4 4jji ooLs^ ji oJ>- JJ-p jjj^y14^Jio 
.oJjAp L^- 3j 4JjjlSJil o>JjJlj ^LuJlj 4pljjJl 3 aOJj 18500 0*^I joLscJJ ^JjjJl 4^JjJl OjJol 

ISO 19650 ^oL* jsJjj lJ jvjri <J Lu^j Uj 



. 131M (_£^oJ.I jjLL>sxi Ujjbtj jjU’l JPlj ^jcJl cPAS 1192 jobt^ 5JLw-JLw^ LiL>- oJ>cxLl aSLL«J.I ^0*00 

.oJjJjL-I LJjjJl joUlL joUil oJuss JlwUxwil (»Xw< cBSI -Lgjtk tljj 

oUjLJ.1 BS EN ISO 19650 —1» j cBIM c^JJ' cBS 1192 Jiooi 

,«t^iLJ.I_j (%ukLii! "1 <j 4 ~I — ^Lil oLjLt^ 4 j>-Jjc ^!o>coL oUjJjJ .1 <J!.J — {.LJl jLo-l J^>- 

BS EN ISO» j aJUuoI c^J.1 ilj ^lji BIM ^iokoi J* jSJ ^JJi cPAS 1192-2 3 
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:2 — 3 C! oUj-U* 4 j>-wLc ^lwi>e_x^L oUjixil Sjb| — ^U)! JUp! Jj>- oL»jJjtil jvJixJ 19650—2 

• ((Jj-s^^/! ^vU-*o 4»L>-^ 

2LU>I JjU jJi cPAS 1192-3 4j2**^ Ijil J I l y >-^i ^jUli ji^oj, c2020 ^ip JjIjI (j 
oUjUl! S^bl — s-USl JUp! J j>- oLjJLi! j*JiL BS EI^ ISO 19650—3 jLjtib c^jlUJ ^JwJOjJl 
Jl^Lcj jJI c PAS 1192—5 Loo cJj-y^U ^JwJOjJl sJj>ji! :3 $j4~! — 3W^ oUjU* 4 j>-wLc ^IJjJx^cL 
Sjbi - *U! JUp! Jj>- oUjUH BS EN ISO 19650-5 j lLlu ^ coUjUli ^ 
oUJlj all®^! ULisJl oli $.USl oUjU* 4j>-wLc oLLUj-^ :5 I — 3 LI! oLjJjc« 4j>-wLc ^lJ j>j^L oLjJjtil 

. 4w5iLl Jj-s4?S/! SjIjIj Uj! UJSjl 


4>t-<wwO 


J j-A c2018 

3 (ISO) 4wJjjJl joLtil U-U* 4 -JLp cUilj (^jJl cJoJoLl ISO 19650 jUxp! L)| 
.oJj>c_xll ^SJUil L«jSJJ- 3 LJ! 3 jxUJ BIM jPy *-S lJLLI 1192 oJj>txil ^SiUil joLti 4-Jjj 

OjLcJl J">U- 3l>jJ! jvpj coJ>txi! ^SCUil (3 apLLUJJ ISO joU 3i <jUUl J LiLxJ b/1 uUp JjJ j 
uroj>cxii ^sJUii 3 BIM uLUj (CDBB) ujjJi ljlU y jSJ*j c(BSI) sjlUjJi joUii ju 
ouuj UK BIM J U*Up ^LxJ'y (jJUw« ^LjL OjjjxU ^j^y> • (JU iJjULl! oUJL ^jjyu 
JjjJJ jJ jJi2Xj ^jUu>> ^pLff^" Ji^-Xu * (j-^s^ 2 j BS EN ISO 19650-1 ^twO 3 (j^U> JUxi! 

. j^J Oj^ Jj>txSl \J-S~ SJLjj 2 cl:./? '1 ay^jAj 4>c_^?lj 2JLjiaj oL^>-jx!l o4j>J 


2019 Intemational standards 


UK standards 


BS EN ISO 
19650-1 + 
National 
Foreword 



BS EN ISO 
19650-2 + 
National 
Annex 



PD 19650-0 
Guideto BS EN 
ISO 19650 





PAS 1192-3:2014 BS 1192-4:20: 




PAS 1192-5:2015 BS8S36-1&2 


QjuUojjdl olgSiJI 



j BIM oLL-p iLxpV LJj-sj owt>L.I aSILJ. 1 j ISO 19650 S-sLg-i JjjJl oL-^jlL> <_5lj^-*yI j*x> 

.joL-JJ Laiij oiLgO) ^L (Jj■ g.■*»11 ijfcS' 4jlji JlxA ^JLJLj cLlLL 
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ISO 19650 Js- ju e iy 

;Jm*-^o l-Ls> .(BIM SiLg-ji Lo2jI >_ijiytil^ ISO 19650 SiL^JJ Js- J-liljjiJl ^j-a -UJjJl iiLia 

4 ^-Lo2Jl SliL^- Js JJj • 




OjZ* 


;L^Sl • 


L-«»\ll ^Jp c_UJ*J*Jl^ l^ A&i^-JI ^j[\^y^- • 

.xv^l oijJl (j obUJl JJLLl • 
^jljil JIp obUJl JJL; • 
^Jil Jlp ^jJl&dl JJL; • 

.BIM J 4 j ^JLp jJ^ 4 1 1J2J >j ^3 Ji Ljsji ISO 19650 3J2; ii 

SLLgjJl wLpJilj oLJLjJIj ^JLo'JIj Jj^^I lJJL jl ^jj-JlL! J^^-p Lgj>-L^ ^jJl oLJjlLJ oLL^jJ 

Lgj>-L| jJl o^jSJtjjJIj 

l-^I^L^I ^ > 2)1 ^Jj ^ ^iLxJl ^Jp ^-^-aLlLI wL^jj 

L^viL; ojS LgJgjtj S^LgJJl oJ-A aJj^ (3 L^J->-Ijj 3 ^«^ Jj^sJL J^*; oLaj olSji iJLu^ 


High-level information delivery flow- 
chart (ISO 19650-1) 


n<pm j ulDgianJl ^ M im ^ddj HH~Sn 

(ISO 19650 - 1 ) ^qjuuLLQJl 




L—C— 4 i^****-^ I J ^ *>»* ^ LSj^-vs^ Ij^S^ Lj^- lJJ*aJ LLj jJ I I ^J p ^ ISO 19650 5tJ^% 

AIM Asset Information Model t PIM Project Information :S^> jl>^ ^Lk^Ji aj&i 

Model 
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Information management in the context ofbroader 
management systems (ISO 19650-1) 

ISO) juujgiJl ojbiJl onb )1 (JIjujd OlogianJl ojbl 

(19650-1 



ORGANIZATIONAL MANAGEMENT 


ASSET & PROJECT MANAGEMENT 


INFORMATION MANAGEMENT 


(AIM) 

OPERATIONAL PHASE 


e.g. ISO 19650 


e.g. ISO 55000 & ISO 21500 


e.g. ISO 9001 


Interested parties' Appointment information Information deliverables 

information reqjirements requirements 



Overlay with numbered arrows indicating the above 
paths (ISO 19650-1) 


f£y£- u¥. 

Ju JjL OjJj OjLu iJLla 

JjJJl o^i ISO 19650 
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ISO 19650 JI <L* 

ojjj oUjJUil ^LJj ®jbl ^*pjJ 2Lull 4jtJl ^LkS j^p oLJUjJJ 14 ^^jil L^Lilj ^Uil aJLjjJI oJj^ 

l)I ^/jSic c(BIM) (jLil oUjJjl^ 4j>-Uc ^lJ>eju>l Jjp (<<oUjl*il Sjbi» LfiJi jLio) <Luil Jj-y^^l oL>- 
^bjLiUlj 4-»^liLl JjjjUl J^*vL>^j ^'iU^Jlj Jj^*yi ^JU-vXoa / (jU-j')l 5wLuL« JL>-pI ^&jLs ojLU-^JI o-i& 
oUjJjc^ ^SLc ^Ij>*xUj ^LxJ J*vL>- SjUSJJI ^ 2 jL>j ^LL>cil JJLSJj ^jpJ *Jl ojLj LjJi <3 Lc ^jJxil Joji <3 

. Li\ilj Jj-y2 I 

^l J>cX-v>>*VL! ^ Lo I A|t^ k-Lc^^il I»A»a .a^ojxJI (Jj ojLi^LS «^4*vLSiSl» jojcJI ^ J>xuu c J»xx<vvi! IwLa Lj 

to 4 

. 4»LlJ.1 i Jj^Z>')J\j (_aXSJ| jl \j J-LOJ| jl \j (3 (1)_j5jIOJ.I — 

.SjL^Jlj 0 LU 0 JI diJi (3 Lc cjj-y2*yi ojbi aJ^xJI Lj OjSjLiil — 

(iJJi Jl^Xoj CwLJbUl oLjXw> ^wff^j f U>^l OOxJl ^jLXoaj Axuil J^l ^ip aJLo jJl oJj!i JjJ^Xj 

0 X^j IjJ I (_*C X Lilj ^c&Lsil ^^ x-Xj jJJ^ ^-^j cA^>tUl A^sxJlj Aj^jjJl ^Lilj 4^ws>tJl A^xJl (*ol-^J-o>j O^ov^Jl o. oljLl^Jl 

ju*J j^Jo UwLLP 4*y2l> AjL^j JLLI jJfc I Jjk c^Jj-Lil jl Juy2*i/l JlJLxjj j>l>- ^4 ^wuLxJ SjLjJflj 4 -LojJ| OwLa (3 
4X^XJJ O— 0 L^jU/t»vil ^t-4^ Ly 2 jl j ^ Ll j-^ . ^J^^sil ^-J-^mJ JI J^l 0 jL*V/ (S^ L^ I ^^2 4 jxilj QjOX^v^]I (.^I-Sj-Ul 

.4ijtxJlj AaX^JI oLjuXs-UJ aJLL-I oLJUjJI jlSU^/l jJ-S ^jj-Uil (3 3ju*il ^31^2^1 jl Jj-y^^l 

J^«4>> ^J -p c<iJJj Joq-^-^j^ c Jj-(^*^/l oL> oj^j (3 (j'bjL^il ajlj^J! 0 wLa o^jljJl (_*c x LLlj jv^IaLI c—^ J- 

C cul»J-^il a,< 2 ) 4S^-»>> C^-Ljl c >v^» ^LI c Jj-y2^/l ^jJ-'® cJ^*4-^Jl C Jj-^^^l / (iiJL® Cj-y 2 ci-l *V/ jLil 

.j-4-XX^4 CA-v-4-Jix7 4£Jk C^jJj ^JLy2>l 

JLLj 

(BIM) oL«jl*i.l ^iLc «-Lj)) ji—“L Sij^s^Ll ^cJajJl 4X>-^» (3 oL«jl*J.I o^lij (£.sL»j jv^LL« SiJjJl oX& i-LO 

.«ISO 19650 ajuu ilij 

^-«P j^JiuJlj jl-0?^/lj j>t^xJlj JiLxJl oJii (3 Lc oL»^Jl*J.I ®j^V J**^ j^V o»>L-s^jj SJLJjJl o Xa ^JJiJ 

.aJLpLaJI oLg4-' 

Jj)' ^A^^xSlj ^>cUljUc^/l Jg-Jg-^xSl jJJS (3 Lc c^t^wU Juy^l (^j^ aJULSCJI oLjL-I oj^x ^Ip aJLJ jJl 0 -i& (J-isxJ 

.^j-ilj ^^Ly2*Jlj JjJ>tXJlj aJUv^JIj ^4jJl JJtUxJlj $.LxJlj jJjxJlj ^jjJ^xJlj ^v^J-xilj 

OljcC JJJl ^jxxSlj Ajjjil JjjJ *v/ jx> cJ ujJj (JLLj (^l ^4 ^jjLxvil jl Jj-y2*vfl ^4 jJLJjSI oUa uuij' j^lc 

. aJLj jJl oJ-A J-Uxj AjLSsj a3-Lc 4 J>-l 3^_4j aJ-UC^I ^l^vXJl CxL>cUljov>)l OjoU" 4Pj-o-^ 






1192 term 


19650 term 


BIM execution plan 

BIM execution plan 

Contract 

Appointment 

Employer 

Appointing party, lead appointing party (tier 

1) and appointed party (tier 2 and below) 

Employer’s information 
requirements (EIR) 

Exchange information requirements (EIR) 

Level of model definition/level of 
detail (LOD)/level of information 
(LOI) 

Level of information need 

Responsibility matrix 

Responsibility matrix/Assignment matrix 

Supplier 

Lead appointment party (tier l)/appointed 
party (tier 2 and below) 


BS 1192:2007 +A2:2016 
PAS 1192-2:2013 
Uniclass 2015 
The unified plan of work stages 1 
PAS 1192-3:2014 
PAS 1192-5:2015 
BS 1192-4:2014 
The NBS Level of Detail definitions 2 
CIC BIM Protocol 
The NBS Level of Information definitions 2 
PAS 1192-6:2018 
The NBS BIM Object Standard 
BS EN ISO 19650-1 
BS EN ISO 19650-2 
The BS 8541 series 
The BS8536 series (previously 'Soft landings') 


Which of the following standards/publications does your organization use? 


39% 

36% 

30% 

30% 

29% 

26% 

25% 

24% 

23% 

22% 

20% 

17% 

16% 

14% 

12% 

9% 



1 (e.g. the RIBA Plan of Work 2013) 2 within the BIM Toolkit 


c?'J - 1 

lnformation-Management-according-to-BS-EN-ISO-19650-Guidance 
pas 1192 
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^nlnJI jnj'gnJI pUiol 

•• 

ojLuai&JJ (jJULnlnJI ^JgaJI 

•• 

jlUDDjS (jO 

• • 

!! BllVl Jl _ jljnJI 



Jjlj*Jl (jHujJjSi — AjjLaoIuJI AjlaIa 



/^cf- 

23—25 (j (IEC2019) a^wU^JJ 3>j^ j-^jli ^lllJi ^*^l>-j aJJj^\Ji cilAj 

. IEEE JJ (jiyJi IEEE Ju3 ^tJLaJi 4x>-LJi ^ja ajIp^Ji cjj* .2019 j*jjj 

3 l^- (3 <>, -j Lj^ ^J i 3j^~ j i-^^^ i 3 ^ Lu j LlL j^x^LJJ jy- 4 Oj>tJl ^cjLj jj& jCjil (ir 4 l)Lj 

. A^JjJsl 
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Lj! 

<___»> *)LLJ jX jil ^ij^ U5^ .IEEE Xplore 4_sUjJi aj^Ii ooLL oj-pli aJ^-Ujj aJ jLSii coj>e-J' 

i ^>g_J I ^*_*_s^ lj_^ (j a 5^ L_ss»^_lJ cil) J5j c U-1 ^ 1_4~p a_ws3 LJ% cj^^L I c_5j J (j'Ls>- lJ I IjUJ 4_*^^3 L1*J I imj Lo \j jJ I 

. o Jj *a^L.| (jj ^ j^sJlj 4 _sLj2_s»_ss1I 

Jjj 9 ^jjl 142 ^jA l^ 61 ijjix>-i j-52_p 200 
4_u*-* oVL^- (3 o!jjx5jJi a>j^ Jp' LjJoU 172 c jqp 200 (oj*>-ji') £^*LjJ! ax4- OjSCxj 

.o*}Lp! ojjSlLLl jPjLl ^wolj-^ y5J J o_>-!j ^joj4* 4_lo co!3 c4__s>j_sl! 

^LpjJ cu!j*Jlj ^JL)! ^jX^M c aJIo'JI ccoijxJl /j^>j aJl^J! Jo j\j!_*o» oJ_p i 5 jj>jV-) j 4 l ^j^oLiLa oJj^ 
.AaOjxJI 15»j_o_Pj c^j>-ljll c4j jX^il A*JJl oJj>- C AijjJl 3 ^ J>0_sll £_>-IjL! (.(jj^yJl 

bjL^j-Aj LjLiij j>jLj) l^x»o oiwiio oj_p 142 ujjlI! oj>t_jj ^l^vi J^*-)' ^Jj ^UJl lj_A 3 j 

oVL^- 3 (t- 4^ 4 li^ 61 Jj-^ ^j <.( oJ_>t-xL! aSJU_L!j aj^j^_^J 1 a_oj^J! aSIUIIj bjJUj <_3L*Jlj eljjjj o_U!j 

A_vX»s»J I 4_s>> »_LuL 1 £, UJI A_»_c »_Lj_Aj C 4_s_$JjJ I ^ L^ i VI c 4_s»so 0_oL I c_o L2_*_*UiS I C o__«* UjJUl! L>jJjA^\j j jJ j_*_*_$.^\J I) A_s_w »_\_J_& 

3 A-Ux^- (Work shops) Js*_p oLijj j<r CjljlL jJoCo U_jj -((JUxJlj AjjJl ca_s5v_Jjj wLoLlj 

.3 cJLr^Vlj cAJjil o wLoLlj coUjJUi! L^jJj_5sJj oj-^LU oj_la oVL^- 

p p 

oJjwL>- jJiJ olj>j (^_sl>tO ^jjl A-o-UJl jV^L^UU (jA^Jj^Jl ^_*JoU ^s_o3" 0Lx_«*yL jjycsio j^Ul Oj-oJixLl (jJ-p! 

. o L_* (4i j^j-'-'«^^\J I A_s_^ J_jkj a_o jlL! a_s_^ *_LoL 1 (j Ijj L J1 3j>- 

Silesian)jjxSLL)l j_pL_Ui ILoVl jj^ JjVIj *(j^jjL (joUSo* aj^Aj ^l_*Jl l_U jlj- 4 o3Lj2jol aij 
oL_UL_c .University of Technology) Marek Salamak, PhD DSc CEng 


jp oj>-Vlj c«jj^Ll ^-SljJ! a_oLJj BIM ^*_* jj__wLl ijLj ji-Lj)) oIj-^j L^j U_L5"^^Jlj (lo_Jjj cL^jJj-^^^ 

.«4_oJiL! a_s_^*_Ls 1! (j a>j_l_« o jL* ^ I_l>c_»_s_^! )) jp <_-jJ.^' j>-1j «a)_u 1I (j\jj«»_s_s)! c _fl -»**^jj a_oL j-sj^Jl £.L_^_s^\JI)) 

j-sio Jl^ 3 L 4 U (BIMarabia ) <Jj>- dU*)L^ jjx5Ll)! Ju^ ^j_* oL^U Jpj^ ^ <*jijUJ a_>-L^I 4 ___J_>- 3 j 

eJjjycJl AjIOj 3 .Aj 2 _L^- A^-U'lj ^LjjJI Jj^ ^Lj 2 -pl (Jj Js^lJ jSjl 0 J_C L 2 j!j A_o^J t)! (jULll 3 (vUl 43Lo 
^J_p ^j-sjsJI _LL> L&j_*j c^Vl oVLL j_s_Lax)1j ^LlJI JL ajjLL j $.LJl a>-_Lc jjjLj a_lTojL 
Ljl ji^o aI^ cj-ixJ Cjj-U-I jLf 3 L^Uj J_Lax)1j ^L-Jl 4_^»Jjj^ ^Ip LjjJL j oLjJ_*ll a>-J_c jjLt 4oL5" 

.Jl_oj! jij-^ 3 L)U*)L_o jjx5jJ! 4_cj_5j ^ ^jJI Ou>c_J! (j^>«-L* j-Loj 

jjtll -LAoj BIM jj__J-l jj4j 

cA_s_s>c_Jl A_s»s_Jl (j BIM a_s_sj 2 j jj«L_o 0 ! Jo j_s«^ J.^J__o ^L_s^! (jj® c a_s»s_wL_ s^»J! c-»^!jj-i^J!j aJ 14-1 C—»»^L^L^-*)!! $j_s^ (j 
a_^JJ lxll ^_sssll a>-_Lc 3 jU) a>-L>- *i)L-A 0 j5j c— 1 j_s_w .ALil! Jj-Lt)! 3 (BJVIS) jj_U -1 Sjl^i 4 _Jijl 3 j 
^5j»c) BrlM 0 ^j^_s»so . 4 _si_jo 2 j i£jjz c 5 ^)l j_s^»s>JJ c_^j^LUI ^5j_o_Jl (^U _Lo_x^j BMS 3 A_jJIx)l 0 J_& o$.Li^J 

. BMS Aiytli oj-pis 3 jJ*^\ j_s^_l*Ji (j__ss4-i oUji*_4 

Jjj Vj sajljl olpjLUl 3 Vl (7D j BIM 6D) ajL^'j BrlM ^la>^l oa^ V 

(j Lg_41 s»\»>C_s»sO ! ^_s_s_sO I ^ 0 UJ ! JJ-S/SS^" I L-sO V 0_O I i /*-_s^ J (_*CjJ^ «s,^ ) I 0J^Js»v_^ C d_L) jJ . <^-»»s>C_J I C—_slL»sJ 

. ^2,Lsll Ojl^| l_^L> j>- (jj (jXs»so2_J 1 c-_^LL_p 





Silesian University of Technology, Gli- 
wice, Poland 

Department: Department of Civil 

Engineering 

Position 

Associate Professor: Marek Salamak 
https://www.researchgate.net/profile/ 
M arek_Salamak 

Associate Editor at IJBES, BIMarabi 


SJULJl oJjLJ! Jlji?! jLxp^! <oL!j>-*y! Jj>-L o! 

! 0 wL>-p!j u^LLpuJ! JiL* L^-J| Jj-^jJ! j 

.(UAV) jJytli jjj. a.jJ-1 oLS^.1 -ol_: o! iSJUJi 


C iU C* 4 -Lu2-wv*»L! Bndge 4 uJ2j* , S 4^-S^Ji oLjSiL! 

.BrlM 

Cyber-Physical jujl^ J^U; aSj^Ji 

jjjtil ^sijJlj ^Lc! ^Ip jj^i-l ^j^jUSystems 

wLjLJ Jjj>- LLsLi LLL*! ^lkJl IwL OjSCj l)! • (-AJ^) 

.jj^^-i-l JS^L^ 4 jL y2j ^L^ojj (3 _/\_Ir^_ j BIM U-O Lu2j 


a.^v L >! ^jL^j j L^ ^ S 4 -^>cL ! 4 »wJ! jj O02-C 0j.^s-wu* 

Jl* 4 ~ L^!a>&o! yuLLixlJ LSL oljL ^!a>coL jjjj-Ll BJVlS 

. L Lvo !j 4^3 La-o^ S 0 LLiu>» ! dj \j 1^3 


(3 Oj>c_Jl lLL ^oL jLJ 0 ! ^>-j! Cf* tLL*}L* jjiSaJ! Jji 

JJ Ly ^ jS^ jp jJ-o jJl (IJBES) 4^SC^I oJLJl L4 1 ! 
/http://bimarabia.com/IJBES c^^JLJ! 


£>eL>! LT . 4-L 1 ! LiLJ jj>cjJ! lJjLL« ^! ^Dlj 

Ju^ ^*jA <lS^- sJLf Ll o> L^! (3 j-LulJ j*^JL ^jOjLI 

. j^^SCsjJlj lLjJI 4 jLSsJ!j ^wJI J lJIp Sj>>- jS l)!jS! 
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Salamak, keynote speaker 


Salamak & Twana 
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LpgJgiSoS BLM pJLjJl jgD 

jK iuJI g plsDiJI t_o QjjaD 

J • £ J 1 • £ W •• 

pl_)lJ 1 6 j_ld ub 2 oJ g 

I •• J • •• ^ 






^iajj c_U^Ll A3jJ ^LoJl ocLi o-sUp j-&L« JiSj ajIJjJ-I j^- ( 3 *iUi 2 jlj oLj-l jjLj Jl J 

jjjj ^l Jij ^J-p aO J^J oLjL| oLjj LjjJ L-A jv^-vip 1 ujJ ^iJl ciiUjl Cjv^yL^j j^^lj jJLp 

j\jc^\3 J LLl l ^ Lp^ IjlJ c jjwL>~ j-& Up ^jA-vj2^®j JjJ-» j^- J*^UUl oLi-l jj^ OjJjlc, ^jjJl cpL-cvUI 

^v^lji (3 JiU^ 3 JjJj>- oLjjL* l)I ^>- cUjj jj^^ oJjJj>- aj^op ioLi jjLj A-«J>tO^ L>L*J jjLj JjjJl /j» 
(3 aUj Lcj cLgjjj-p-j LgxJLplij L^-LLlJ LcJ oL*Ul oo^j LJJUj coJjj4-I aj^UI oLU J>&o*y I SvU^ oLLJl 
oLj-iil oJj^ ^Jj L« j jJLj cJUttl j^LL* ^jUj Jbl ^JjU oJj>-j jy*j ^i ajLJI L)l ULLo cajIj4-I aUIj^ 
. a3VJ*I ap^vJLj jj^jJI JiL ajjLlLI Jjoj ^jUl AP'UJl jUL-- (3 J-pUj L« jjJL JpaLl 

j^g>cA L^ ^g->-jj (j^jj cL»j-<>-P ApUUI jiLp J^ cAa»Jj 4>I jiLp Cj-vvU P ^j-gj2-4 (Jj>-jj jJLjl A-vX*Jl OwU 

.Jl4-I IL 4 (JLl»I ^j-^j Ll ^LLp (JJtAJ ^jUl ojUL 

L^jJLj UJjLj jL>-l ^jj jUl oJjJjiL aUjUI oLLLJIj ^UjUl c j^ULlU a>jLI Jlj^ ^J-p jSjIj 

c^Lo-V ^-gJoljj JjUj J^A>- S/jI LgUp jjijjtXj ^jJl cUii cpLUI oljjl V L» cLgUJ>oUj 
((j^Vl ^lJ j^jo'JI j43 ^Lp) ojLllIj aSUUI UiJ- ojJ>-j JjJ>- J5^lJjJj ajuj^ <j5l UU ^oJ jUl JiljjJl uJUi 

l^-g-u^co aUo ojUj cao^ oljo- j (j^j^-L^>til jLSUl ^ja jjS sJl cLLj 0 j5o» oLL>V 01 JbV 

. jV^P^Ij j^Up O Ij-U-W j^-p <*—oL^rj ^UjLfj opLiS^LL ^j^Ij\>- ^%-pJj cjv->- O-i-J) ^Lj LQsjI ojIjj^I o<-La 
01 Cji-g-u^jj olj^l OJ-U ^jSJ ^ c(S/jLij ^cS^I cU 131 cjja^Jl jl) j*-go jjSUl 01 JjU ^iljJl ^jSUj 
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AjLTilj 4^-g-^uJ! 44 !j3 ^>-1P jP ^Jp ^JjLSL &yp*- O^lj-O* j^" ij* J*y Uj IjJoj JU- Jl lySj 

OoIj ^jx>- cA j IjqqU (^jJl JlSjL-| |JjL bLw-l LgoL? 0j-g_^j SJbj <ULjO J*~*& ljLo*J dUi ^L c LJjJI 

Oj-LiLo jJl upL-uJ! <iUj I c |«%» ^ «0 L^Jc ^jj jp"Lu*4 4-LL>jj ^jj L_w4j JL$-p! ^j4 1 «%. ^ ^ jJ U jLd| ^ Jp j-^-* ^ ^ L^\4 
jv^j . ..Lp ^*4 o!j4~! (JLj ojb^l dUJ 43j*^ jLL*J L»Jjjt 3 IjJ c 4 -jo*J! olj^fl oJU £4 ^^Ll J^LcJl 
oiyyi lJJj l)1Sj coLjlaxJIj ^c^JJl OJUJ ojJJo^! oJj>-l u£jJ Jj ajp Owbo Lf 4P y±S- ^xSJc JjJ Lli 

^4 4 J jjJJ^jl J^s^wo Jlo oi>jj| Ll&j .JjJjUl ^jLpj ^lJb^flj jjjJaxiL jji Li ^jLj ■ Lis oJpLo> jy^Lo 

^*j j j A,i ^^p jlj ^&j LiI jj ^^JjL L oiT c 4^*4 j*j^I J L^Js>>I Ji>-1 Jww4 l oJj ^juji>c-J j \sx&3 c J.^i»4 L_vws>>(j-w*L * 
J^LLj JjJ^Lj jL^| J*)L>- ^4 OjLgJilj ap^J ajjLp jO 5;Lg-L ^Lx^ jSUi ^oLSl do>- coylJj ^gxuj Lr* (jU 2 -^ 
/^jjSoSl Ijj^ o>L*I ^Lj ^Ip jSUjjj JwOtj J 4 LSUL ^s»Jji>l ^Ao/gdl (1)1 jJ lUL Lj coJSUxJl (j\j ^-LLLxJlj ^i^LJl 

^c^JJl ^Jp uUxp^I Oju JLl Ijj^ ^jpy>- 4jjo- oJUj Lg.4 j\ 0 LI ^xjj-g-Ll oISOl J^ C4j L-Jy 4j LjSi* £p^j 

4jLxJI ^xSo oljJ- ^4 JjLI Lli cLp^o* j^SxJJ LJUjl ^^4 olj4~l 3 L j cap^LJI olju^! oJj^ cLj-^LL| 

. £ * £ 

. wOj2_i31 (JOwJ L-^J c 4 Pj^-wO j Ojj I L® jd Ij 

LoJoj ^jx)! olj^l iju! jyStS 'oJli colj^fl oJ-i> f U>o^l jj* cpLxJl Jj>ejoilj jUl~I Uu L» LjiJLi 

** jj ^ ^ 

^jsj cLJUwP jjJ uUU L»jj Li j>z^ jJl uUpp oljxl ^j4 oJj>-Ij \J>\Sj 4iyc»j LpIjUj Lgj*4 Juu?!jx)! 

UJjLL u3jLJl dUl Owj>- 4 -u^v^oj oxT L« lJJ j>oxS LJjjLi| 3 ^) (JLxSLj capIjU ^Tlj j-^jI dL*-^ ( 1)^/1 

aUu^qT JLpIj ojbr ^*j4 lJUp j4 L 4 jp Lgj^Jj ^jSj jl Ul j*pj jLil L*o-Sl LgJjlJj cj^> JJLi L^x>-L>-j 
OjI L^3 c jijX4 (1)^/1 jJ* L» ^Jp jjx*JJ JjjJl ^Ip oooj cL aJLjUj Lgjp oiixSlj L^pIJj| oj^LoI JlSolj 
dUjJ Lp LLopI c jiiSj JoxJ cIJjcoI ^Ip ^&j ^L*i/! ^j^ ^j-j LJJLil ^Jl dJULd 4^>-jJ L^>-j Lg.*^ 0^1 
^4jJl L^jLI^ u-jLlJI ^LjL 4_wu>J- p oLpIJjI j^kj^^j jdSJl ^jJ^x-wu> dJjj^^ - ^ L^olpli coj^>^ 4i^-» ^j4 

OuiJ^ jJ cA-Lg—s-u# ^OjijO cJ^lj caIpLLSI ojIjc^I^ juji-| ^S\jUI ^Lxd 4pJ-Ll A-c^-^oxSl ^ji^yii L^ cJjU^I 
^jSU ji L dJix Lu> Jxil dJjljLfl jj^qj> ^LxJLj coLLt ocS" L ^Jj ^jo^I Ljj>-jJ L^ILp oL>-^j LL 
Jiljj c3^LpIj ^ 03 j oljLLl j^->cpxJ SjcOj JUjJ ^Lx^j oSLxo oJjp j^jLSli JjjL-I oLxJl lili Ll cLcJi dJjJJ 

p p p ^ 

^Ip Lij*jj c_ijjou>j aJ-j 3 Jj>-I Lg-L-c L Jiljj j-g^ codc^- LS coJl dJjjJ Lf Lo oJjJp 

JpLJI lijLoil jjc ojLj oJL oJjJ- 4~I oljc^l dJJj (1)1 iJljc| LJjti Ll cdJJS oJJLxJ oLLl 3 jo L)^ cJjJU~I 
LSj oJL oo~ oJpLo Ll ^j_gP 4 (l)LuJ LJpj c^^Jcil Lilp Lu>LI LSj ojL jJLSj cjLSo^Ij j^-uiwsLl (j 

. 4-p £ Lco I LuSp S Iju4>~ Jj L» L> Ij LLxj 

o^L- jp L^-Sjxl ^ri ji j^oLl ^Ip 'jju ojL Jj LL ^-u^oxSL jJpL JjL ji oljxl (^ LoJL 

JjL ji JjJj>- Lj apjLI ajjLLI jV^Lsxi Cj*p! ^Ll^j C^^l jiLp L^joj ^Jl L^Lil ^Lj^iLJ oJLTL OjS! 

LSujL ool oLSj £4 (1)^/1 L! cLg^-LLij L^Oj-^ LLSL»| ^jp apjLJ! jV^jJl oljxl j^rcL ^Jij ^L 

^JL! cLSjpLo (J^L>- ^Lj LIjo- (J^L>- ^j- 4 LgjL^ Jv^LxJl Jj cLjijc &i LLp oLj ojjJL ^4 LgjjJ Lc 
.ojj-iSL (1 )jSjo Ll Jj (1)^/1 dJJjT jSj j! L)l j cjLS^^Ij ^Iju^L LSjLp jju JjLp jjc Li 0 ! oL o| 

!. 1 ^ 0 LS ^JpLo oJlj L» LgjSlSj .Ljg 4 XjJj>-j OjjJsO ^^Ll LjOu ^4 0 J 3 *y ^l ? ^ly oJl 

jJ diSL L^ CjPJpJL Lx^ ( 1 )LT L» ^b~l (3 JpLiil Ljjuj oljuLT^4 !jJJ 4-i o^L u^D! Cj-Ll IL^ Jaj ^Jo^Ij 
L)LS^jUSUi (1)1 Jji! ^jiLlj oi^xJ^ cLlSo L-jJjxSj* Li^A>- oJjSl oLS^LUlj oljx'JI /ya 'k^y^S- oJLS" 
Ju-Lo 4i^L4 axjLp Ll jl (^^lo 2 j! OLT^J-xg-4 cJ^Lp jSlJ JpLxJ! JjlJ! Li! Jji! d^Jj WJi J^j^U 
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L&J C ^Jj-bcJl -L^J cLgJj«lj>- J*9 Jj>-Ij^J Ji Jjjl s.Ufij>- > yi i_JsJU^jl j AZc>-*)L/?J 4j>tX^a 

? ‘iLyi’J (_£-Ul JU-L ^JLjj g L> Lis jJ-b J oli*yi O-Lss ^lp j)Cj J-g-S C4 j-1j (j\J I-L& J^* C(l)*yi ajsyi* 

Lj>-jJjj^xJl o-La i_jJjI ^x&j *y j<_Ls coj^p (j- 4 jj*sU| ^-^o»ti»l *u*j j^l ^Aj djLjJj co^jlxll L-a ^-Ixp j^J I 

! Lg-P- -btJj L^liL*-« J-U 


gfl) gUiiJl aaluinJlg jipJl <jij Id egjnJli) 

OlgoiJl oa&J phiiiDiJl 
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